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CIVIL ENGINEERING. 



Extracts from the Fifth Annwal Report of the Superintendent of the Ver* 
mofU Centred Railroad Company^ October ^Istj 1850. 

Gentlemen : — As anticipated in my last annual Report, the road was 
opened into the town of iBurlington in all the year 1849. Regular 
passenger and freight trains commenced running to Middlesex on the 30th 
day of August, distance 84 miles from Windsor; to Waterbury on the 29tb 
day of September, distance 89 miles; aod to Burlington on the 31st day of 
December, distance 115 miles. 

The track has been extended during the present month to the wharf on 
Lake Champlain at Burlington, making the total len^h of the road 117 
miles, from the north end of the Sullivan Railroad Brioge over Connecticut 
River in Windsor, to Lake Champlain at Burlington, including the branch 
of one and a half miles in length into Montpelier. 

A large portion of the track was either laid at final grade, or has since 
been raised to grade. About 30 miles of track yet requires raising from 
six inches to one foot, and 10 miles from one to two feet, to bring it to 
final grade. When this is done, the track throughout the whole length of 
the road will be in perfect running order. The material used for grading 
is of a superior quality. At a few points, however, it is rather too fine, but 

n hereafter be coated over with a coarser material at a moderate expense 
eemed advisable, (and I think it will be,) to prevent the dust from 
arising in dry weather, while the trains are passing. Most of the track, yet 
requinng to be raised to grade, lies between Montpelier and Burlington, 
and was laid in mid- winter, when the m-ound was firozen so hard and deep 
as to prevent its being laid at grade. Besides this, the time set for opening 
Vol. XXI^— Tubd SBmiu.— No. I^-^mm^xamu, 1861. 1 
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2 Civil Engineering. 

the road to Burlington was so limited that it could not have all been graded 
up, had the weather permitted. 

All the track might hare been raised and surfaced off at final grade 
previous to this time, had the company have had a sufficient number of 
engines and gravel cars for that purpose. It has frequently occurred 
during the past year, that not more than one gravel train could be used at 
a time for want of motive power, wlien it required at least four constantly 
in use to have finished the grading as it might and should have been done. 

The embankments generally, where they are or may hereafter be exposed 
to the action of the water in the rivers during high freshets, have been 
protected with riprapping of stone taken from the rock excavations on the 
line. 

All the river^umings have stood the test of the spring and summer fresh- 
ets remarkably well, except the one in Middlesex, and the one in Water- 
burv, neither of which were finished at the time of the great freshet on the 
19m of July last, which caused such great destruction of property through- 
out the country. 

The damage sustained on these two points was not so mat as at first 
anticipated. Including these, the damage done to the whole road, by the 
three high freshets which have occurred since the middle of July last, will 
not exceed $35,000. 

A thorough examination of all the points affected by the freshet of July 
19th, and an estimate of the probable cost of repairing the same, was made 
immediately after the freshet, which amounted to a fraction less than 
$30,000. 

The repairs of damages have since progressed with as great rapidity as 
the means within the possession of the Company would allow. Most of 
them have already been completed, and the remainder will be finished in 
all the next month. 

No doubt is entertained of the future stability of the road, when the 
repairs are completed, and the new channel, cut for turning Winooski 
river in Middlesex, is made of a sufficient width, and the embankments 
and masonry, at that and other exposed points, properly secured by rip- 
rapping. 

The wooden superstructure of the bridges, built under the contract with 
S. F. Belknap, deceased, (which did not include covering,) are being 
covered by the Company, to protect them from the weather. Most of them 
are now finished, and the remainder of them will be done during the pre- 
sent season. 

A number of the excavations on the Burlington end of the road require 
sloping and ditching, especially the deep cut in the town of Burlington, 
which was left by the contractors as soon as a space of sufficient width to 
lay the track was made. The earth to be taken from these excavations is 
required upon the embankments to bring them to their proper width and 
height. 

At six different points the track was temporarily laid around and over 
rock excavations, to facilitate the early opemng of the road to Burlington* 
The passenger and freight trains passed regularly over these points from 
the opening of the road until August last, when the whole were completed, 
and the track permanently laid. By this means the road was opened to 
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Burlington from four to six months earlier than it otherwise could have 
been. 

Two regular passenger trains, and one freight, have been running most 
of the time during the year ending June 30th; also from one to three gravel 
trains, and an occasional train for hauling and distributing materials for the 
construction of the road, and for wood. 

Depot Buildings of a uniform size and finish have been erected at most 
of the stations on the road; also water houses, wood sheds, &c. 

On the 30th of June last the Company had upon the road twelve loco- 
motive steam engines of the first class, and three of a small size, second 
hand;* ten eight- wheel passenger cars, two eight- wheel postoffice, express, 
and baggage cars, one eight- wheel baggage car, (since altered to postoffice 
and express,) ninety-three eight- wheel merchandize box cars, twenty-nine 
eight-wheel platform stake cars, eighty-eight four-wheel gravel cars, four- 
teen second hand gravel cars, four four-wheel iron cars, fifteen handcars, 
one large snow plough, six small snow ploughs, and twelve cow catchers.! 

In my last annual report I stated that, ''It has been thought to be economi- 
cal and advisable to undertake the building of a limited number of baggage 
and freight cars at the repair shops in Northfield." 

Materials were partially purchased for the construction of two postoffice, 
express, and baggage cars, and for twenty-five eight-wheel merchandize 
box cars. One of the postoffice, express, and baggage cars, and thre^ of 
the merchandize cars, were completed and put upon the road previous 
to the 30th of June last, at a cost less than the price paid by the Company 
to other car builders for cars of like description. Since that time seven 
merchandize box cars, and one postoffice, express, and baggage car, have 
been built and placed upon the road, and ten more will soon be completed. 
Six hand cars were also built by the Company and used upon the road prior 
to June 30di. 

A greater number of merchandize cars would have been constructed 
during the past year, but for the large and increasing amount of work necess- 
ary to be done at the repair shops for finishing the construction of the road 
to Burlington, and for the Vermont and Canada Road. 

No doubt is entertained but that the Company can build their own 
merchandize cars better, and for a less cost, than they can be purchased of 
other car builders. It not unfirequently occurs, when repairs are light, that 
the repair hands are profitably employed in the construction of new cars, 
foy thus keeping them constandy in work, which could not otherwise be 
done. 

No additional number of hands has been employed expressly for construc- 
ting new cars. Those that have been built, have been done by the surplus 
labor of the regular repair hands. 

Four first class locomotive engines have been purchased and placed upon 
die road within the present month, and twenty eight- wheel merchandize 
cars. Four additional engines will be required the coming spring. 

Contracts have been made on favorable terms for the Company for one 
hundred and sixty eight-wheel merchandize cars, to be delivered at the 
rate of six per week, twenty of which have already been delivered. 

This number, together with tiiose being built at the repair shops of the 
* Cost firpm scbedple^ $102^811*14. f Co«t from schedule, f 129,796. 
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Company, in addition to the present stock, Vfill probably be sufficient for 
the ordinary business of the road the combg season, provided the Ogdens* 
burg company furnish cars for all through business from their road. 

BUSINESS OF THE ROAD. 
From June 26, 1848, (when the Road was first opened from W, R, Junction to Bethel^ 

to June 30, 1850. 
IzrcoxK. 
From Passengen: Chross earnings after deducting the proportion 



paid Roads below, 


$159,066*96 


From Freight* Gross earnings, do. do. 


139,081-08 


From Express: Gross do. do. 


. 2,266-54 


From U. S. Mails: Gross do. do. 


6,663-82 


Prom Winooski Turnpike, . 


. 4,976-00 


From MisceUaneous, .... 


1,089-34 




$311,993-74 


ExFBirSES. 




For Repairs of Road, 


. 14,121.00 


For Fuel, Oil, and Waste, 


22,809-80 


For Repairs of Engines, 


. 13,873-27 


For Repairs of Passenger Cars, . 


9,1.35-96 


For, Repairs of Freight Cars, 


. 7,488-46 


For Salaries, Wages, &c., Passenger Department, 


16,817-88 


For do. do. ^., Freight Department, 


. 23,689-66 


For Miscellaneous Expenses, 


6,504-65 


For Gratuities and Damages, 


832-39 


For Insurance, . . . . 


412-00 


For Switchmen and Watchmen, 


. 4,576-41 




180,261-47 


Total nett Earnings 


$191,732*27 



There has been charged to repairs of road in the abore amount, durine 
the year ending June 30 (previous to which time nothing has been chaiq^ 
to diat account,) one section hand and two helpers for each seven mdei 
of track, as fast as the same was laid, and the road opened for business. 
This number is required to keep the track in propter running order when 
it is finished, and has therefore been charged accordingly since the road was 
opened, although in an unfinished state. This, however, is not the usual 
practice on other roads, as all repairs of track are chained to construction 
aceount until the whole is finally finished off at grade. The road being 
new, no iron or ties were required for repairs, and no repairs on bridges, 
station houses, fences &c. 

All work done upon the road, other than the above, where the track 
was laid, was for sloping and finishing the sides of the excavations, di^ffing 
ditches, hauling gravel, raising and surfacing track to final grade, widen- 
ing the embankments, covering bridges, building fences, &c. &c, the 
cost of all which has properly been charged to construction account 

The business of the road has been steadily on the increase. The nett 
receipts, after paying the proportions ofthe roads below, were for the month 
of June over ^21,000, July over 12,000, (business interrupted by freshet 
half the month,) August over $25,000, and September over $30,000. 

It is confidentlv believed, that upon the final completion ofthe Vermont 
and Canada Road to a connexion with the Ogdensburgh Road by a bridge 
at Rouse's Point, the nett receipts of the road will at once be swelled tar 
beyond the present amount. 

The Company have not had motive power andxars sufficient to do the 
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bustness offered during the past month. Notwithstanding a considerable 
number of cars were borrowed of the lower roads, the dep&ts on the line 
are mostly filled to their utmost capacity with goods waiting for shipment. 

June SO, 1850. 
Stock on hand at the Repair Shopa in Northfield, and Fuel, Oil, and Waste, $30,793*22 

Whole number of Passengers carried in the Gars, . . 182,964) 

" " Ma one mile, . . 3,319,535 

« " Tons of Freight '< in the Gars, . . 61,968 

« " « " « one mile, . . 2,294,981 

The above includes the number of passengers and tons of merchandize carried one mile 
on the Gentral Road only, and not the number carried to and from the roads below in 
Central cars. 

Number of MUe* run by Engines and Traint during the year ending June 30, 1850. 
Passenger Trains, ...... 90,890 

Freight, 62,870 

Gravel and other Trains, ..... 45,000 

Total number of miles run by all trains, . 198,260 

CoBt of work done and material delivered and not paid for, and eetimated east ofma- 
teriaU and work unfinished and necessary to be done {including land damages and 
fencing) to complete the whole road from Windsor to BurUngton, October 31, 1850. 

Grading, Bridging. Masonry, and Riprapping, . . $77,460 

Materials for Track, and laying, ..... 10,980 

Wharfing at Burlington, ..... 8,400 

Land Damages 50,000 

DepdU and Fixtures, ...... 15,000 

Fencing, • 18,200 

Ballasting, 80»000 

Total cost of finUhing the Road, . $205,040 

Estimated cost of neio road furniture required te accommodate the ordinary business 
of the road, exclusive of business from the Ogdensburgh road. 

4 Locomotive Steam Engines, 

5 Passenger Gars, .... 
140 Eight-wheel Merchandise Gars, 

26 Eight-wheel Platform Stake Gars, 

10 Hand Gars, .... 

12 Eight-wheel Merchandise Gars (part finished,) 

Total estimated cost of new furniture, . $144,320 



at $8,000 


$82,000 


at 2,000 


10,000 


at 600 


84,000 


at 500 


13,000 


at 100 


1,000 


at 300 


4,320 



Bodlwiy Travel in Great Britain* 
The number of passengers on the railways last year (says a corresijon- 
ent of the Morning Herald) exceeded double the population of the United 
Kingdom, those traveling .by third classes alone exceeding the whole of 
the population— young, old, rich, and poor. As, however, it can scarcely 
be supposed that more than one quarter of the people have availed 
themselves of the advantages of railway transit, it will follow that each 
passenger, on the average, has gone eight trips in the year— a jonmey to 
* From the London Builder, October 20, 1850. 
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any place and back with return tickets being conadered generally as Only 
one journey. The capital already raised by railway companies (says the 
same writer) exceeds one quarter of the national debt of Great Britain 
and Ireland, and would be sufficient to purchase the whole of the pro- 
perty in Ireland rated to the poor at twenty years' purchase on the poor- 

aw valuation. The aggregate amount of traffic on railways in the 

United Kingdom during the current year shows a very considerable in- 
crease over the corresponding period of 1849. The published total 
receipts from 1st January to 29th September, 1850, amounted to 
9,525,707/.; corresponding period of 1849 to 8,275,679/.; showing an 
increase of 1,250,028/. for that period. The receipts during the first 
quarter of 1850 amounted to 2,613,237; second quarter to 3,214,903/.; 
and third quarter to 3,697,567/.; being an increase over the correspond- 
ing periods in 1849 of 283,001/. in the first quarter ; 422,301/. in the 
second ; and 544,726/. in the third quarter. 



Statistics of Railways in .Austria* 

According to a Vienna paper, the jiustria^ the railroads of the Austrian 
empire now embraces an extent of 290 Austrian miles (about 1400 
English miles.) The traffic of these lines in 1849 was 1,236,361 pas- 
sengers, and 17,880,800 quintals of merchandise. Other lines are in 
course of construction. 



On an Improved Locomotive Boikr. By Mr. Ramsbottom, of Man- 
chester. \ 

(Paper read at the Institution of Mechanical Engineen, Birmingham, July 25th, 1849.) 

Without discussing the merits of the various arrangements and dispo- 
sitions of the working parts of locomotive engines, the author of the 
present paper proposes to make a few observations respecting the most 
vital part of these machines, that upon which the satisfactory i)erform- 
ance of all the details must necessarily depend — namely, the Boiler. 

Before proceeding to the immediate subject of this paper, it is proposed 
to point out one or two objections to locomotive boilers as at present 
constructed, which experience has brought under the author's notice ; 
and then to describe a form of boiler which appears to him in some de- 
gree calculated to remedy the defects which will be referred to. 

It. is scarcely necessary to observe that the absolute power of a loco- 
motive, or any other steam engine, is strictly proportioned to the quan- 
tity of steam which the boiler of such engme can produce in a riven 
time; and chemists are generally agreed that the quantity of atmospheric 
air required, (or oxygen, which is the supporter of combustion,) as well 
as the quantity of fuel, is in direct proportion to the quantitjr of water 
evaporated; or in other words, to produce more steam, it is not only 
necessary to supply more fuel, but also more atmospheric air in propor- 
tion to the quantity of steam produced. 

*From the London Mining Journal, No. 787. 

t From the London Civil Engineer and Architect's Journal, September, 1840. 
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It is well known that some of the locomotive engines built at the 
present day have from two to three times as much heating surface as 
those built about eight or ten yeairs ago, and consequently when per- 
forming a proportionately increased amount of duty, they require from 
two to three times the quantity of air forcing through the fire in the same 
time. 

The working parts of these engines have also been increased in di- 
mensions ; the cylinders from 12 inches to 15 and 16 inches diameter, 
the stroke from 16 inches to 20 and 24 inches, and the driving-wheels 
from 4 ft. 6 in. to 6 feet diameter, and in many cases even more. 

Notwithstanding all these enlargements and improvements, there are 
however, two elements which have been but slightly changed — namely, 
the diameter of the blast-pipe^ and the diameter of the cylindrical part of 
the boiler; and as the whole of the steam (after having performed its 
office in the cylinders) is driven in a forcible jet up the chimney for the 
purpose of producing the necessary draught through the fire, and as the 
power required to produce this jet is S3 much taken from the gross power 
of the engine, it follows that the smaller the blast-pipe is in proportion 
to the total heating surfieu^e of the boiler, the greater will be the resistance 
to the action of the piston, and the greater the loss of power on this 
account. 

From observations made upon engines under the author's immediate 
superintendence, it appears that whilst the heating surface of locomotive 
boilers has been increased from 400 square feet (in the year 1842) to 987 
square feet,'(in the year 1846,) the blast-pipe has not been in the slightest 
degree enlarged, but on the contrary, in the latter case has been reduced 
in area in the proportion of 12^ to 8| square inches. So that upon 
dividing the total heating surface or area of production^ as it may be 
termed, by the size of the blast-pipe, or area of eduction^ (assumed as 
unity,) the foUowng very instructive results are obtained : 

No. of Engine. When built. Area of blast Pipe. Heating Surface. 

24 . . 1842 . . . 1 . . . 4608 

20 . . . 1843 . . 1 . . 6044 

26 . . 1846 . . . 1 . . . 7961 

30 . . . 1846 . . 1 . . 12960 

In the last case, then, it appears that the heating sur&ce has been in- 
creased nearly threefold in proportion to the size of the blast-pipe, as 
compared with Engine No. 24 ; and the reason will be obvious when it 
is stated that the Engine No. 30 is only of the same diameter as the first- 
named, (No. 24,) and consequently that the flue-room (which as a general 
rule will be as the square of the diameter of the boiler) has been but 
slightly increased, the extra heating surface having been mainly obtained 
by enlarging the fire-box, by putting in a mid-feaSier, and by increasing 
the length rather than the number of tubes. 

It is not necessary to inquire how far the diameter of the cylinders 
may afiect the size of the blast-pipe, nor to ascertain the amount of power 
which the blast-pipe absorbs, though it may be stated that experience 
proves it to range fi-om 10 to 20 per cent, of the gross power of the 
engine, according to the number, diameter, and length of tubes, and 
also the speed of the engine. It may be remarked, however, that on 
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the average a degree of exhaustion is required in the fire-box under ordinary 
circumstances equal to a column of water 4 inches in height, and the de- 
gree of exhaustion in the smoke-box must of course be greater than this 
by the resistance oSiered by the tubes to the passage of the heated gases 
from the fire-box to the smoke-box. 

From experiments made about 2^ years ago upon an engine with a 
total heating surface of 987 feet, carrying 147 tubes of 1| inch external 
diameter and 13 ft. 10 m. long, the author found that the latter force wa» 
at all velocities three times as great as the former; or in other words, that 
66 per cent, of the total force of the blast was required to overcome the 
resistance offered by the tubes to the passage of the heated gases, leaving 
33 per cent, only to operate upon the fuel ; and it is this evil which re- 
sults from the comparatively limited flue area of the boilers as at present 
constructed, to which attention is now more particularly called, and 
which it is proposed to remedy in the manner now to be explained. 

From what has been said, it will readily be inferred that there is some 
difficulty in materially increasing the power of locomotive engines, as 
the necessary amount of heating surface cannot be obtained without in* 
creasing the diameter or the length of the boiler, or making it oval, to 
all of which plans there are some objections ; but by the method now 
proposed it will be easy to enlarge both the fire-box and tube surface 
from 35 to 40 per cent., without increasing either the diameter of the 
boiler or its length, as will be now shown. 

It is proposed to construct the copper fire-box with an arched roof, 
the top of which shall be nearly as high as the top of the cylindrical 
part of the boiler. This box may of course be made any length without 
sensibly reducing the strength of the roof, and will require none of the 
stay-bars which are so essential to the security of the flat-roofed box, and 
which for a moderate sized engine weigh not less than 400 lb. 

With such a box the whole of the cylindrical part of the boiler can 
be filled with tubes, and of course the whole of the longitudinal stays 
be removed ; and in the present instance there are 225 tubes of 2 inches 
external diameter, the shell of the boiler being 3 ft. 8 in. diameter and 
10 feet long ; the total heating surface of the fire-box is 80 feet, and of 
the tubes 1177 feet, making a total heating surface of 1257 feet. Such 
an arrangement involves the necessity of keeping the boiler full of water, 
and it is therefore requisite that a separate steam-chamber should be pro- 
vided. This consists of a cylinder which is 13 feet long and 20 inches 
diameter, fixed over and parallel to the cylindrical part of the boiler, or, 
as it may now be termed, the generator. This tube, which has a cubic 
capacity of 28 J feet, is connected at each end with Ae generator. It is 
proposed that the water shall occupy about one-fourth of the capacity of 
this tube, leaving a clear space of say 21 cubic feet for steam ; this i& 
rather more steam-room than most modem boilers possess, and for reasons 
which are afterwards mentioned, the author thinks it will be sufficient, 
although it may readily be incceased by slightly enlai^ng the diameter 
of the steam-chamber, which as at present shown, is not so high as the 
ordinary steam dome by about 12 inches. 

It has been proved experimentally by Mr. Robert Stephenson, that the 
generative power of the copper fire-box is three times as great per unit 
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of surface as that of the tubes ; and independent of this authority, loco* 
motive en^neers are generally agreed that the great bulk of the steam 
generated in alocomotive boiler is formed upon the surface of the cop- 
per fire-box, and the first 18 or 20 inches length of the tubes. As the 
ivbole of the steam has to rise through the body of the water \vith which 
it is for the time mechanically mixed, and as the specific gravity of these 
mixed fluids will be much less than die comparatively unmixed water at 
the smoke-box end of the boiler, it follows that there will be a brisk 
circulation through the generator and steam-chamber. The mixed steam 
and water will be driven into the upper vessel, and will there be effectu- 
ally separated ; the former passing off to the cylinders by the longitudinal 
{dpe, which has a number of small holes upon its upper surface, and the 
atter running again into the generator through the vertical connexion at 
the front end, and thus keeping up the circulation. 

That the specific gravity of the mixed steam and water at the fire-box 
end is often reduced to at least one-half that of water alone, is proved 
by the fact that the water gauge will firequently show a downward cur- 
rent through the glass tube, even though the circulating fluids be one-half 
water and one^half steam, showing as it does that die column of the 
mixed fluids in the boiler is specifically lighter than the column in the 
glass gauge ; and from this fact it is also evident that this great expansion 
is confined to the water in the vicinity of the fire-box, since if it ex- 
tended to the whole mass, the boiler would not contain the requisite 
quantity. 

From die circumstance that no bubble of steam ea^ rise into the steam- 
chamber between the points marked A and B, it is concluded that this 
boUer will not be so liable to prime as the common one, and therefore 
that the steam-chamber as shown is sufiSciently large. As to the water 
surface, which in this boiler it may be objected is smaller than in others, 
it is conceived that the great facilities this boiler will give to the engineer 
for raising steam, will leave him comparatively at liberty to put in water 
when and where he chooses, and consequently that but little difficulty 
need be apprehended on this point. It is evident, however, that the ob- 
jection may be fully met by constructing the outer fire-box with a pyra- 
midal roof in the way so common. 

In conclusion, the author would express his conviction that this boiler, 
combining as it does, a great increase of heating surface, a^nd correspond' 
ing increase ofjhte area^ with a relative diminution of bulk and weight, 
and great simplicity of construction, is calculated to remove some of the 
difficulties experienced by locomotive engineers, and to promote the best 
interests of the railway world in general. 

Remarks made at the Meeting after the reading of the foregoing Paper. 

The Chairman said, that in the unavoidable absence of Mr. Ramsbot- 
tom, he would observe that his object in the foregoing paper was to 
obtain a considerably larger area of flue-room than in the present locomo- 
tive boilers, and to make a boiler of a large heating surface with less 
weight. 

Mr. Slate was of opinion, that for the weight the engine carried, it 
would have a considerably greater effective heating surface than any pre- 
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Tious form of boiler ; but be thought the boiler would have as great a 
tendency to prime as any other. 

Mr. Cowper was also of opinion there would be a great tendency to 
prime in the proposed boiler ; the surface from which the steam had to 
rise was the entire surface of the fire-box and tubes, and all the steam 
had to pass through the two openings into the steam-chamber, and it 
appeared to him the water would be carried up there in a complete state 
of froth. 

Mr. McConnell, while agreeing to a certain extent as to the liability of 
the boiler to prime, thought it might be obviated by having a more con- 
tinuous communication between the generator and the steam-chamber ; 
perhaps the steam-chamber could be fixed close upon the top of the 
generator, and a continuous longitudinal opening be made, communica- 
ting between them throughout the entire length. He thought the propo- 
sition of Mr. Ramsbottom was a very good one, as it was a received 
opinion that the proportion of the flue-room to the fire-grate surface could 
not be too large, supposing that full advantage was taken of the flue 
surface before the heated air reached the chimney. Whether long tubes 
or short tubes as applied to locomotives were most advantageous, was a 

Question not yet decided, and be thought they had scarcely data enough to 
etermine as to the advantage of long tubes on the ground of economy. 
It was a very important matter to determine what length of tubes was 
most advantageous for use in proportion to the area of the fire-grate. 

Mr. C. Cowper was not aware whether there was any authority re* 
specting the proportionate heating power of the tubes and the fire-box^ 
besides the experiment of Mr. Stephenson alluded to in the paper. 

Mr. McConnell remarked, that it appeared from experiments made by 
Mr. Stephenson and Mr. Beyer, that a very considerable heat was lost in 
the smoke-box even at the end of the longest tubes that were used; and 
he thought that the air in the centre of the tubes might have a considera- 
bly higher temperature than the air at the sides of the tubes, and that 
much of the heat might be carried through by a stream of air like a solid 
bar in the centre of each tube, without ever coming in contact with the 
sides of the tube, and consequently without being communicated to the 
water of the boiler. He had been informed that it was found to be a 
useful practice in marine and stationary boilers, to create a disturbance 
in the currents of air passing through the flues, for the purpose of 
mixing up the particles as much as possible ; and a similar advantage 
might probably be obtained by mixing the air in the tubes of locomotive 
boilers. 

Mr. Gibbons said he had observed a similar advantage from mix- 
ing the particles of air in heating the air for his blast furnaces near 
Dudley ; the pipes through which the air was passed for the purpose 
of heating it were bent like a syphon, so as to cause all the particles of 
air to come in contact with the sides of the pipes, and the air was found 
to be heated much more efficiently by these bent pipes than by straight 
pipes. 

Mr. Allan said he had tried an engine with a ^-inch iron rod fixed in 
the centre of each tube ; the rods were as long as the tubes and sup- 
ported at intervals by short projecting pins to hold them in the centre of 
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the tubes. The engine had been worked with them for some time be* 
tween Birmingham and Liverpool, but no difference was found in the 
working and consumption of coke, as compared with the same engine 
doing the same work without the rods in the tubes ; the result was found 
to be exactly the same in both cases. 

Mr. C. Cowper remarked that the rods in the tubes would have the 
effect of contracting considerably the flue area, and increasing propor- 
tionately the amount of power requisite to draw the air through the 
tubes, and consequently the rods in the tubes would cause a loss of power 
to the engine from the increased resistance to the blast. He thought, 
therefore, the rods must have caused an equal amount of gain to neu- 
tralize this loss, by bringing the air into more effective contact with the 
sides of the tubes; as the result showed no loss on the whole. 

Mr. McConnell thought it was certain at least, that the use of the rods 
did no harm ; and it must either be considered that there was no advan- 
tage in a large flue area, or that there was considerable advantage in 
mixing the air in passing through the tubes. 

Mr. Slate was of opinion that even on the ground of economy a large 
number of tubes was advisable, because with the violent and frequent 
action of the pieces of coke the tubes were soon worn out ; whereas, 
by increasing the number of tubes, the velocity of the draft would 
be diminished, and the tubes would be less worn, and would last longer. 

The Chairman remarked, that the larger the area of the flue, the 
better it was for the engine, as it must offer less resistance to the blast- 
pipe ; but he was not certain what this resistance actually amounted to. 

Mr. Cowper said that Mr. Daniel Gooch had found from his indicator 
cards, that the resistance of the blast-pipe amounted to 11 or 12 lb. per 
square inch, at a moderate velocity of about 30 miles an hour. 

Mr. McConnell observed, that as a certain quantity of heated air had 
to be conveyed from the fire- box to the chimney, and a certain area of 
beating surface was also required, there would be an important reduction 
effected in the resistance of the blast-pipe by increasing the number of 
tubes, so as to increase the area of passage and reduce the length of the 
tubes, diminishing proportionately the resistance ofthe air passing through 
the tubes. 

The Chairman said he was present when the experiments were triecl 
that were mentioned by Mr. Ramsbottom, to ascertain the difference be- 
tween the degree of exhaustion in the smoke-box and the fire-box ; the 
experiments were tried with a long boiler engine, and a glass water 

Sauge was fitted into the smoke-box and another into the fire-box. The 
egree of exhaustion in the smoke-box averaged three times as great as 
that in the fire-box, and this proportion was found to be nearly the same 
at all velocities ; the greatest amount of exhaustion observed in the 
smoke-box supported a column of water 13 inches high. He thought 
that the whole resistance of the blast-pipe and the back pressure in the 
cylinder; did not amount to more than 15 per cent, of the power of the 
engine. 

Mr. Slate remarked, that assuming it to be 15 per cent, it followed 
that 10 per cent, of the whole power of the engine was absorbed by 
the friction of the air in passing through the tubes, as the exhaustion 
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in the smoke-box was three times as great as in the fire*box ; or one- 
third only of the pressure of the blast was effectively acting in the 
fire-box. 

Mr. McConnell thought it was an important subject for investigation, 
to ascertain the actual power lost by the resistance of blast-pipes of dif- 
ferent sizes, and under the different circumstances of size and number of 
tubes. In his own practice he found that small tubes and many of them 
produced the best effect; the limit in reducing the size of the tubes was 
their stopping up with pieces of coke whilst working. 

The Chairman said he thought there was some advantage in the form 
of boiler proposed by Mr. Ramsbottom, and that amongst the various 
modifications that had been proposed of the locomotive boiler, there was 
not one that was likely to be so useful. 



AMERICAN PATENTS. 



List of American Patents which issued from November 12 to December 10, {inclusive,) 
1850, with Exemplifications hy Craklss M. Kellxb, late Chief Examiner of Pa- 
tents in the U, S. Patent Office. 

17. For on Improved Filter for Oils; Thomas Antisell, City of New York, November 12. 

"The nature of my invention consists in the employment of a filter made as hereinafter 
described, by the forcible compression of which downwards throug^h the liquid to be filter- 
ed and purified, the thinner liquid is separated from the more solid parts, and is made to 
pass upwards through the filter, above which it may be drawn o£f by suitable arrange- 
ments." 

Claim* — "I do not lay claim to the congealing of oils by cold, nor to the use of a screw 
to exert pressure; but what I do claim as my invention, is the use of a filter formed as de- 
scribed, carried downwards by pressure, under the force of which the oleic acid is filtered 
upwards, and which, applied in connexion with the arrangement described for applyin;^ 
cold, allows oils and fats to be purified in warm weather." 



18. For a Machine for making Jack Chains; Charles Atwood and George Kellogg, 
Birmingham, New Haven County, Connecticut, November 12. 

Claim. — ^'* What we claim as our invention, is the combination of the parts, movements, 
and operations in one machine, which are required to make jack chains by one process 
from the straight wire, after it is cut oS'm suitable lengths, to finished chain, substantially 
•s described. 

**We also claim particularly the stud-pin with a recess in it, substantially as herein de- 
scribed; that is, the use of it as a mandrel, around which the bow of a link is bent, while 
the bow of another link is held in the recess, thereby forming a continuous chain, and 
irrespective of the mechanical devices by which it is moved or used. 

''We also further claim the partly revolving mandril, with its stud and nipper, and 
other appendages for bending the last bow of each link, substantially as combined and 
used in our machine and constituting part of it." 



19. For an Improvement in Repeaters for Electro-Magnetic Telegraphs; Charles S. 
Bulkley, Macon, Bibb county, Georgia, November 12. 
Claim.r—"Wh&i I claim as my invention, is the manner of connecting two galvanic 
circuits with the two electro-magnets (a a and dd) in the said repeater, substantiaUy as 
herein represented and described, to wit: each of the said galvanic circuits, as it passes 
through my said Telegraphic Repeater, embracing in its course the armature of the op- 
posite electro-magnet — in the said instrument — ^previous to its paaEting through the helioes 
in the electre-magnet embraced in iU own respective circuit. 



Digitized by 



Google 



Ameriam Patmiis wkiA ism^d tii JVbvember^ 1860. 13 



. M||| eomlniiation 'vnth the above, I tlio etoim tbe eonneetiiif the points, with the g«l» 
vanic batteiy, (or batteries,) when the said points are placed in such positions in relation 
to the armatures, of the electro-magnets in my said Telegraphic Repeater, that when 
cither one of the said electro-magnets is charged, it will, by attracting its annatnre against 
one of the points 6, or /, close the poles of the galvanic circuit in which the opposite 
oleetro-magnet (in the instrument) is in connexion, and thereby throw the bttteiy into 
the said circuit, substantially as hsrain set forth." 



30. For an Improvement in Seed Pianters; Samuel Cannon, New Ridunond, Crawford 
county, Pennsylvania, November 12. 
Claim. — ^<<What I claim as my invention, is the attachment of my vertical cylinders 
to the rear of my ploughs or cultivator (without regard to any particular plough) in com- 
bination with its machinery, arranged substantially in the manner and for the puipDaes 
herein set forth." 



21. For an Improvement in Printing Maehine»t Oliver T. Eddy, Baltimore, Maryland, 

November 12. 

"Claim, — ^^'What I claim as new is — Ist, I claim the type form, constructed substan- 
tially as described and represented, viz : with the types arranged in rows, longitudinally 
and laterally, in such manner as to permit each type to be brought to a given position, 
at the will of the operator, to be pushed upon the paper by the plunger or its equivalent. 

"2d, I claim the combination of the two motions, which I have called lateral and longi- 
tudinal, for the purpose of bringing the type or character required in position to make its 
impression. 

"3d, I claim the wedge-shape movement in combination with a tjrpe form, substantially 
as described and represented, for the purpose of giving motion to Uie latter. 

"ith, I claim the manner of adjusting with precision the required position of the type 
form, hj the use of gauges, substantially as described and represented, in combination 
with the two motions ahready described as givmg motion to the type fonn, or in any com- 
bination substantially the same. 

"5th, I claim the inking of the types, by the inker interposed, during the action of the 
machine, between the (ace of the types and the paper. 

"6th, I claim the use of the bob, substantially as described and represented, to furnish 
the power to cause the pressure on the types, or the inking of the same. 

"7th, I claim the combination of the bob, whose fall produces the pressure on the 
types, with a contrivance by which, after the blow is g^veu, a second blow or vibration is 
prevented. 

"8th, I claim the use of the slats, substantially as described and represented, or other 
analogous device, controlling the motion of the machine, combined with the rods answer- 
ing to the letters or characters wanted, by means of the catcher on which the slats may 
be moved separately or together, in any combinations of time or extent of motion that 
may be required for the action necessary to produce the given character. 

"9th, I claim the draft rod and lever, in combination with the slat, or its equivalent, to 
produce the various movements required to control the types." 



82. For an Improvement in Hortt^Shoe Machinery! Bamuel 8. Greene, Lowell, Middle- 
sex county, Massachusetts, November 12. 
Claims — ^* What I claim, is the combination of the two flanched rotating dies arranged 
with respect to each other, and operating substantially as herein described; said dies being 
so shaped as to give the requisite form to the metallic shoes of animals." 



2a. For an In^trevement m Drying Paints,' AquiUa Jones, City of New York, No- 
vember 12. 
'The nature of my invention consists in providing a new material as a diying substance 
to be mixed with linseed or other oils, to be used in zin^and other paints, in order that the 
oil so prepared will cause the paints to dry more efl»ctually than in the knovni pro- 



Claim* — ^"What I daim as my invention, is a method of giving a drving quality, to 
oils by the use of a mineral commonly known by the name of the ''Red Oxide of Zinc," 

Yob ZXI^^Tnimn 8msf «r— No. 1^— Javvamt, 1861. 2 
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in a paitiAlIy deoxidiied itate, and eitlMr in combiiiation with IfaoM gnbataneet natmally' 
aModated withit,or by the vse of any of its eomponent pait% aepantod by meehanicsl 



24. For an Improvement in Iron RaiUngs/ John Krauwr, Sommen Crowell, and 
Cynu Kraiuer, Reading, Berks county, Pennaylvania, November 13. 
Claim, — ^What we claim aa our inTenti<m, is the combination of rods, tubes, and 
pailings, with the manner of operating the same, as herein set forth and described.'* 



2fi. For an Improvement in Cooking Stoveif Samuel Pierce, Troy, Rensselaer county, 
New York, November 12. 

"My invention consists in heating the front end of the said oven with hot air, by causing 
air to enter a heating chamber back of the fire-back, and then to pass along a flue or 
flues in the hearth to the front end of the extended oven, and thence through the oven, 
escaping into the back fiie flues of the stove through holes in the back oven plates ; the 
exhausting action of the draft in the fire flues inducing the required current of heated 
air as above indicated. In this way I am enabled to produce, by a single device, the 
double eflect of heating the front end of an extended oven, and at the same time to keep 
up a circulation of heated air in and through the oven." 

Claim. — ^''What I claim as my invention, is the method of heating the front end of the 
extended part of the oven, in combination with, and receiving the heated air finom, the hot 
air chamber behind the fire bock, and causing it to pass through the oven and out into 
the fire flues, in the manner substantially as described, and for the double purpose of 
heating the firont end of the oven and passing a current of heated air through the oven, 
substantially as specified." 



26. For an Improvement in Sewing Maehineig Allen B. Wilson, Pittsfield, Beikshufe 
county, Massaehnsetia, November 12. 

''The nature of my improvements, which are applicable to a machine in which two 
threcds are used, viz : one passed through the cloth by a needle leaving a loop through 
which another thread is pamied by a shuttle, consists, firstly, in an improved mode of opera^ 
ting the vibrating arm which carries the needle ; secondly, in an improved mode of opera- 
ting the shuttle by which I can pass a thread duriug each of its motions, one during its 
motion in one direction, and another during its motion in the opposite direction ; and 
thirdly, in an improved mode of holding and moving the cloth to be stitched." 

CuUm. — ^'What I claim as my invention, is forming a stitch by each throw of the 
shuttle and corresponding motion of the needle ; that is to say, making one stitch at each 
forward and another at each backward motion of the shuttle; this being effected by the 
needle in combination with the shuttle, both constructed, arranged, and operating as 
herein described, or in any other mode substantially the same. 

''2d, I claim the combination of the sliding bar, the plate, r, the feeding plate V, the 
spring, the screw, the lever, and the clamping plate, for holding and feeding the cloth to 
the needle and regelating tbe length of the stitch, in the manner herein described, or in 
any way substantially the same." 



27. For Hinged Gun-HarpooMf William Albertson, New London, Connecticut, No- 
vember 19. 
"The nature of my invention consists in making the shanks of harpoons, or other 
whale irons, with a hinge joint at or near the middle of their length, which admits of 
their being folded, and inserted nearly up to the head, within the barrel of a gun, being 
so formed as to fit easily in the said barrel; the line is made fut to the diank doee to tha 
head and also at the end, the part of the line between the head and the end of the shank 
which lays close to the shank during the flight of the harpoon, or while the shank is 
straightened, is folded when the shank is in the gun, and hangs outside in the form of a 
loop: by this contrivance the line can be made fost to the end of the shank, as well aa 
near the head, without pladng it in the barrel of the gun, and the shank (each joint beinn 
in the form of half a cylindri^ tube, or otherwise hollowed out for the sake of lightness) 
may be made to fit the barrel of the gun so as to be capable of being projected witii great 
accuracy, without rendering it necessary to make it of great weight" 
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Clohn^^WhU I dalm m mm in «^ nf«ii«iiNi» ii^ Buikqif ^ dtaiik of luopooni 
and other whale iraae, to fold by a hinge or joint at any convenient point in their length, 
in the manner and for the porpoeee snbetantially ae herein described. 



28. For an Improvement in Bake (hent; Hoeea Ball, Philadelphia, PemuylTania, 
November 19. 
Claim. — ''What I daim therein ae new, and of my invention, is, the combination and 
arrangement of an endless chain platform, with the oven, by wbdch arrangement the nn* 
baked bread or other articles being put in at one end, are discharged at the opposite end 
completely baked; and in combination therewith, I claim the self-opening and closing 
door, arranged snbstantislly as herein set forth." 



29. For an Improvement m Working the Doors of a Bee-kive; Jarns Case, Belma, 
Ohio, November 19. 
Claims — ^'^ What I daim as my invention, is the arrangement of the bee boxes and moth 
chambers, in comlnnation with the sliding screen doors, pulleys, and levers, as described, 
•o that the doors may be worked by a single movement of the lever, in the manner and 
for the puiposes set forth." 

90. Per an Improvement in Air-heating Fumaeeff Gardner Chllson, Boston, Maasa« 

diusetts, November 19. 

Claim* — ^''What I daim as new, is, Ist, the annular chamber, constructed and arranged 
substantially in the manner and for the purposes set forth — ^with or without the cross 
pipe. 

*'2d, I also daim the mode of conducting off the products of combustion from the fire 
through ascending pipes, into an annular chamber, and thence into a central descending 
pipe to their exit; and the suriaoes being all so constructed of a curved figure, as to allow 
a diverting influence, and free drcnlation to the exterior air in the air chamber, to be 
wanned without over-heating it; while it is, by the arrangement of parts, forced to impinge 
directly against the heated sur&oes. 

^'I sJso daim the method of setting the frimace, consisting of a double-walled diamber, 
ihe inner wall of which endoses a cold air trench, siqiplied from without, that surrounds 
the ash-pit, with openings at its top for the proper admission of air into the air chamber 
wound the furnace, and with lateral openings into the space between the walls to cause 
sua upward current, which is connected with the warm air pipes leading to the apartments, 
by means of which a constant and pure supply of air is insured, and the heat greatly 
economised." 

31. For an Improvemmi in Com SheUerog David Eldiidge, Philadelidiia, Pennsylvania, 
November 19. 
Ckdmr^*^WhaX I claim as new and my improvement, is the combination of the wheels, 
€, D, and £, for shelling com, as herein described." 



22. For an Improvement in MUlt for Grinding and Crushing; William Frost, City of 
New Yoik, November 19. 

The nature of my invention consists in the use of a round cyhnder mounted on a 
shaft, and driven by hand, 'steam, or other power, in grooves of the cylinder; inside are 
crushers or rollers of a peculiar form, containing, if necessary, similar crushers within 
themselves all of which when the cylinder revolves rotate by the friction against thdr 
peripheries and are used for breaking, bruising, or grinding dLflferent substances put into 
the cylinder, the outlets and inlets for the material operated on, also the crushers and 
position of the machine, being made aocoiding to tfie particular pmpoee for which the 
machine is intended." 

C/mm^'What I claim as my improvement is the use of the cylinder, grooted and 
notched, or smooth, being made to rotate, and having within it any number of crasheis, 
fonned as described, for the purpose of pounding, grinding, or nixing any substanoe;the 
amafaers either running sinf ly or for the purpose 9f woridn^ dilforent iuhstanees sim'nl- 
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taaeoiiflly oiM withm iiiotlien ^ jvmpiikg bv cr pin* at N, fai conbinatioii with the 
tfiangement shown, or any other uruigoinMit rabirintiilly the mubo.*' 



33. For an Impraoed Annundaior or Bell Telegrt^kfJohn Ganrey, City of New Toik, 
November 19. 
Claim. — ^<'What I claim aa new and of my own inTention, is the combination and 
arrangement of the apring levera, suspended bar or striker, with the pendulums and bells, 
for simultaneously indicating the number of the room, and calling the attention thereto 
by giving the alarm ; there being a secondaiy or intermediate fulcrum bar against which 
the spring lever impinges on its descent, increased by the spring by which the rear end is 
made to descend, and with it the suspended striker, upon the bells, and at the same time 
suddenly elevating the front end of the lever, and imparting a vibratory movement to its 
pendulum; said spring levers being provided with oblong openings or slots, through which 
the ftdcnim bar passes, for producing the aforesaid action of the spring levers on its de- 
scent upon the intermediate fulcrum bar, as described and represented." 



34. For an hnprovement in Pkotographie Picture» on Glass, ^e,,- Frederick Laogcn- 

heim, Phikideiphia, Peimsylvania, November 19. 

''The nature of my invention consists in placing a semi-transparent material or sub- 
stance, for example, ground or frosted glass, in front or behind the said transparent pie- 
ture, the efiect of which is to oonoentrate the light in the ground or frosted glass, at the 
same time preventing objects behind the picture from being visible through the lighter or 
more transparent parts of the picture, and which ground or frosted glass also protects the 
picture from external injury." 

Claim* — ^''What I claim as my hivention, is the combination of the ground or fit»8ted 
glass, or other semi-transparent substance, interposed in connexion with the picture, be- 
tween the source of light and the spectator, substantially as described in the foregoing 
specification." 

35. For a Method of Aitaehing Augers to their Handles,- John E. Larkin, Ballston Spa, 
Saratoga county, New York, November 19. 

Claim* — ^'What I claim as new in my invention, is the handle, made in two parts, one 
of which, D, fits in a socket on the other. A, and carries a bolt screwed at its end ; the 
said bolt passing through a hole in the anger shank, and screwing into a female eczew or 
nut in the port A, for the purpose of clasping or firmly holding the auger shank betwoen 
the ends of the parts A and D of the handle or stock, substantially in the manner herain 
described." 



36. For an Improvement in Copper and Steel Plate Printing Presses; Elijah C. Mtd- 
dkton and Edward Nevera, Chicinnati, Ohio, and Robert Neale, Mount Carmel, 
Ohio, November 19. 

Cfatm.— -''What we claim therein as of our invimtion, is, 1st, the arrangement of a 
tooth or catch projecting from the roller, and operating upon a tooth or projection upon the 
platen for the purpose of starting the platen andcausing the commencement of the conTexi- 
ty of the roller to impinge upon any required point of the length of the platen, for the 
purpose described. 

"2d, The combination of the racks with the cog wheel attached to the connecting rod 
of a gang of rollers, together with the beads and the grooves in the rollers for security, 
imiformity of action, and a proper relative position between the platen and the support- 
ing rollers upon which it traverses, thus preventing lateral and longitudinal aberration. 

«'3d. The method of heating and retaining at a suitable temperature the plates from 
which Uie impressions are to be taken, by means of lamps, or of vessels containing in- 
flammable material, placed under the upper plate of the platen or traversing bed, within 
Hhe rsooss formed between that and the plate retting immediately upon the gang of 
rollers. 

'^th, The arrangement of a stationary and sliding elamp, adjustable longitudinally of 
the pfauten, far securing the plate in position, substanttally in the manner described. 

^6tii, We claim in oombinaaion with the D roller the method of retracting the platen 
1^ the weighted eoid, assisted by making an inclined plane of the bed on which the ratlera 
traverse." 
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87. Fot ImprmfemeHi9 in ExeavaHng Mackine§f Mtttm Newman, Jr., Lanesbaroagb, 
Basqaehanna county, Pennsylvania, November 10. 

'*The nature of my invention coniisU in a rotating cylinder or drum, hung in mutable 
frame work, so constructed that it can be elevated or depraesed, or moved in either direction 
aideways; the cylinder is driven in either direotion by a band or chain from a pulley 
actuated by suitable mechanism; attached to the band or chain is the bucket or scoop 
which digs out and carries away the earth ; this is provided with wheels, and while it if 
net upon the drum, runs up on a railway on the fitame, but when it comes in contact 
with the drum, it has a motion in a circular direction, and at that time it is intended to 
perform its operation, being returned along the railway when full by reversing the motion 
of the band or chain until it reaches the back of the firame, when the bottom is caused to 
fidl or open and discharge the dirt." 

Claim, — "What I claim as my invention, is, Ist, operating the bucket by giving motion 
to the band or chain, and to the drum in one direction to fill the bucket, and then re- 
versing its motion so as to draw back the bucket to be emptied, in the manner sttlyrtan- 
tialiy as herein described. 

"2d, I claim the manner substantially as herein described of closing the bottom or 
trap of the bucket by means of the spcing or incline, over which it passes in its forward 
passage." 

38. For an Improvement in Pessaries; Jonathan Hovcy Robinson, Charlestown, Mid- 
dlesex county, Massachusetts, November 19. 
Claim, — ^''What I daim is the solid connector with its connecting contrivance, (or its 
equivalent,) and joint in combination with the supporting stem, the whole being sub- 
•tantially in the manner and for the purpose as herein before specified." 



39. For an Improvement in Extension Tables; Edwin F. Shoenbeiger, Pittsburg, Alle- 
gheny county, Pennsylvania, November 10. 

"My invention consists in the construction and combination of the several sections of 
extension tables, bedsteads or other articles, in such a mahner as to slide inside of each 
other, so that when the several parts are pushed together, the whole shall be enclosed in 
one section." 

Claim. — "What I claim as my invention, is not the construction of tables or other 
articles, and requiring extension, in sections, because that has been known and used before; 
but what I do claim as my invention, is the construction of extension tables in such a 
manner as that the sliding parts when extended shall constitute a table complete withoai 
any replacing of panels to form the leaf, substantially in the manner herein before set 
forth." 



40. For an Improvement in Spark Arresters f Samuel Swett, City of New York, No- 
vember 19. 

Claim* — "What I claim as my invention, is combining, in the manner substantiaUy as 
described, with the chimney, the surrounding jacket smd the cap, a valve for governing 
an aperture in the top plate of the cap, so balanced or weighted that it shall c^n by 
gravity when the furnace is woiking under a draft due to the rarefiiction of the column, 
and be closed by the force of the current when increased by the exhaust steam in the 
chimney, for the purpose and in the manner substantially as described. 

^ And I also claim in combination vnth the valve and the vnre gauze, or the equivalents 
thereof and the deflector over the chimney, all arranged substantially as herein specified, 
the oentral tube of the deflector and the conical ring within the wire game, substentially 
as herein specified and for the purposes set forth." 

41. For an Improvement in Bedsteads; Wilhelm Raieer, Cincinnati, Ohio, Novem- 
ber 19. 

Claim ^—^YHiAt I claim therein as new, is the combination of the slats, clasps and 
books athwart the length of the outside slats, in combinatien with the rails and latches 
en the posts, the whole combining to fonn a strong and portable bedctead." 
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43. For ImprovemeniB in BSaehinu for Feeding Naii Plate: Fvederidc J. Aywi, 81* 

John, New Brunswick, November 36, 1850. 

"Having thus deecribed my improved feeding apparatus for a nail-cuttkig engine of the 
kind above stated, vrhat I claim therein is as follows: 

*' Although I have described particular mechanism as applied to the frame, for laising' 
the strip of metal high enough above the bed die to admit of its being turned over as eZ' 
plained, I do not claim such mechanism in itself separate, or unoombined with the frame 
and machinery by which the strip of metal is progressively advanced towards the dies, 
but whlit I do claim is the combination of such raising mechanism with the machinery 
for imparting to the strip of metal its progressive forward movements as specified; the 
mechanism so combined with the said machinery, being the bale, the rod, the lever or arm, 
the crank, shaft, drum, belts, and the arms f, m'^ of the lever beam; the whole being ar- 
ranged, and made to operate together substantially as specified. 

"And I further claim, in combination with the mechanism which produces the progrea* 
sive advancing movements of the strip of metal towards and between the cutters, the 
mechanism for producing the retrograde movement of the pincers, after the strip of metal 
has been entirely operated upon by the cutters; such mechanism being the pulleys, the 
endless belt, the movable frame, and clutch, or their equivalent, the vertical rock shaft, 
and its arms, the cams, the lifting bar, and its spring catch, together with the slide, and 
its projections, the whole being constructed and made to operate together essentially as 
specified. And I claim the combination of the arm z,> with the shaft w^ and the me- 
chanism for moving the clutch, the said arm being for the purpose of creating a retrograde 
movement of the clutch, so as to unclutch the pulley /,' ixom the shaft «, and this when 
the entire retrogradation of the nippers haa been effected the same being accomplished 
as herein before specified. 

"And in combination with the mechanism which produces the reciprocating rotary 
movements of the nippers or strip of metal held thereby, I claim the combination of 
mechanism for arresting or stopping such rotary motion immediately on the final retro- 
gradation of the pincers taking place, such mechanism being the levers z,^ and n,' the 
connecting rod f? arm g? shaft r,' arm e? spring catch y, as applied together and to the 
lever beam, and lifting bar y^ as described. 

"And I claim the combination of mechanism by which the progressive advancing and 
intermittent secondary retrograde movements of the strip of metal are produced, the same 
consisting of the long bar /,' and its connecting frame p? the feed and pressure rollers, 
the shaft g? and pulley, the strap or belt, and its rods, the levers z! and v! connected 
together as descriced, and the cams on the shaft e. And in combination therewith, and 
the lifting bar y,' I claim the bent lever t,^ the same being applied to the same, and 
used for the purpose substantially as herein before specified." 



43. For an Improvement in Cutters for Planing Machines; Enos G. Allen, Boston, 
Massachusetts, and Charles Briggs, New Bedford, Massachusetts, November 26. 
Claim* — "What we claim as our invention is, arranging a series of shaving knives in 
continuous succession upon the periphery of a conoidal wheel, whereby a continuous ser- 
rated shaving- instrument is produocKl whose uninterrupted action by preventing jarring 
produces a smoother surface." 



44. For an Improvement in Skip Ventilators; Ralph Bulkley, City of New York, No- 
vember 26. 

"The nature of my invention consists in providing ventilators with floatable valves to 
be acted upon by the water which casually rises in contact vrith the ventilation, whereby 
the air orifice of the ventilator becomes closed during the time the water remains in con- 
tact with it" 

Claim* — "What I claim as my invention is, the combination of 'floatable valves' with 
ventilators for ventilating vessels and steamers, and the combination of ^floatable valve 
ventilators' with vessels and steamers. The valves to be acted upon, by the raising and 
the falling of the water when in contact vrith the ventilator. The rising water to cause 
the valve to close the air orifice and prevent the entrance of water, and the falling water 
to permit the valve to recede by its own gravitation, and thereby open the air orifice. The 
devices and operations of the same as herein described, for the objects and purposes herein 
set forth." 
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4I» For an impmvemeni in Gang Plotigh$f Henry Cowing, New Orleam, Louinana, 
November 26. 

''The ol^ect of my invention ht to furnish to the agriculturist a labor-saving machine, 
whereby ^am may be profitably employed instead of manual labor or horse-power, in 
ordinary field operations, and elsewhere, especially in ploughing and cultivating land.*' 

Claim, — ^''I claim the inclined coulters, so arranged as to throw out the ploughs without 
breaking, when they meet with an obstruction, in the manner and for the purpose set 
Ibrth. 

''I daim the apparatus shown at n, m, fig. 6, for setting the firames for hilling in the 
manner above specified." 



46. For Improvement in Hanging Carriage Bodieeg M. G. Hubbard, Orenera, Ontario 

county, New York, November 26. 
Claim. — *'What I claim as new therein is the combination of elastic cross reaches, 
with a non-elastic centre support, the reaches being so connected with the centre support 
that they shall be free to bend throughout their length, substantially in the manner and 
for the purpose described.*' 

47. For an Improvement in Procceeeefor Rendering Cordage UninflammahUg M. Y. 
Johnson, New Orleans, Louisiana, administrator of James H. Johnson, deceased, 
late of New Orleans, Louisiana, November 26. 

Claim. — "What I claim as my invention, is my improved process of imdering vegeta- 
ble fibrous substances uninflammable and preserving them in that condition, substantially 
as herein set forth.** 



48. For an Improvement in Fountain Penag Charles W. Krebs, Baltimore, Maryland, 
November 26. 

'*The nature of my invention consists in the conical shape of the open end of the tube, 
which prevents the ink from running out (oo fiist; and also in providing a screw inside of 
the tube to control the pen, or nib, and extend it beyond and outside of the tube, or to 
withdraw it inside of the tube when not in use.** 

Claim. — ^''What I claim as my invention, is the pen nib made to project through the 
conical termination of the fountain, substantially in the manner and for the purpose set 
forth, and in connexion therewith I daim making the pen nib adjustable substantially as 
described.** 



49. For an Improved Method of Securing Raile of Rail-roadeg H. H. Mary, Gales 
burgh, Knox county, Illinois, November 26. 
Claims — '<What I claim as new is the diagonal position of the horns, by which, with 
the aid of the arms and damps, the rails are secured in their position.** 



50. For an Improvement in Sausage Stuffersg Simon McNair, Hattborough, Mont- 
gomery county, Pennsylvania, November 26. 
Claim. — ^'^ What I claim as my invention is the introduction of a tube or case, D, into 
the case or cage, B, of a press and adapting it thereto in such manner as to form a sausage 
stufier in combination therewith, which is operated by the same power and under the same 
piston and rod that acts upon the press, as herein substantially set forth.*' 



01. For Improvements in Screw Threading Maehinesg Thomas J. Sloan, City of New 
York, November 26. 

^My present improvemenU relate to the method of threading wood screws by a series 
of ehanng operations, and for doing this on pointed screws." 

Claim4 — ^*What I daim as my invention is the before-described, method of operating 
the jaws for griping and liberating the blank by means of the toggle joint and rod con- 
nected therevriUi, when this is combined with the method substantially as described of 
latching and unlatehing the rod by means of the sliding collar acting on the inclined or 
beveled stem of the t<k1 to draw it back, and force in the latch and then holding it in 
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place by pMBing on to it, so m to avoid an endwiae aCiatt am ikt mmdnl \ 
boxes, substantially as described, and for the purpose specified. 

"I also claim so connecting the mould which goYems the line of motion of the chaser, 
with the sliding frame, that it shall be free to vibrate therein, in manner substantially aa- 
described and for the purpose specified." 

52. For an Improvement in the Locking Apparatus of Repealing Ftrt'OrmM; Joshua 
Stevens, Chicopec, Hampden county, Massachusetts^ November 26. 
Claim, — *^My improvement, and what I claim as my inventiom, consists in hinging the 
dog or catch to the bolt, in combination with so making and applying the recess, and the 
spring together, and to the dog or catch, as to cause said spring to perform two functions, 
or to not only operate the dog or catch, but to operate the bolt, essentially in the manner 
as above described.*' 



63, For an Improvement in Shuttle Motions in Looms/ Thomas T. Willcox, Norwich,. 
New London county, Connecticut, November 26. 

''My invention consists, firstly, in an improved method of regviating the operation of 
the picker staves, so as to throw the shuttle with greater or less force as may be required; 
the picker staves are operated so as to throw the shuttle, by means of the flat bar springs, 
attached to oscillating boxes, which are mounted on fixed centres attached to the rocker, 
the ends of the springs bearing on short levers attached to the picker staves; the lower 
sides of the oscillating boxes are of semi-circular form and are attached together by chains 
which are provided with a regulating screw, for the purpose of lengthening or shortening 
them and regulating the force exerted by the springs. 

"It further consists in forming the cams for operating the levcn which, draw back the 
picker staves, in such a manner as to prevent damage to the warp or to the mechanism, 
in case of the motion of the loom being accidentally reversed." 

Claim. — ^^I claim the boxes, oscillating upon fixed points^ and having the flat bar 
springs attached to them, in combination with the chains, and the regulating screw and 
jiut; for giving a more free and easy motion to the picker stares, and for the more effect- 
ually controlling and graduating the amount of pick." 

54. For a Combined Boiler, Cupola, and Grate f Lofts Wood, City of New York, 
November 26. 

Claim* — ^''What I claim therein as new is the boiler descending firom the top to the 
bottom of the cupola in combination with the removable grate, the water contained in 
the boiler surrounding the heated iron and coals substantially as described. 

''I do not claim the use of the subsidiary grate, but I do claim it as making a part of 
the combination necessaiy to the proper and peribct action of my combined steam boiler 
and cupola smelting furnace." 



66. For an Improvement in Cooking Stoves i LoftLs Wood, City of New York, No- 
vember 26. 

"The nature of my improvement consists in placing one or more ovens between one or 
more fires on each side, and dividing the grates into compartments, to make a large or 
small fire, heating one or more ovens, as may be desired, and having a flue dividing the 
ovens, through which the heated air passes over the ends of the ovens, after passing over 
the top, two sides, and bottom of the same." 

Claim 4 — ^''What I claim as my invention is placing one or more ovens between one 
or more fires on each side, in connexion with a vertical flue, or flues, passing between the 
ovens, separating them substantially as described." 



1. For Improvements in Machinery for Turning Irregular Forms; Timothy Chik, 
New Haven, Connecticut; patent dated January 19, 1847; re-issued November 12, 
1860. 
C/dim^-^What I olaim as my invention is the ana&gement of the cutter wheel* or 

Mtwa, 80 M to cut in tfao diseetioii of the giain of tfao wood or other enbataBoa to be 
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fMrmedy when this is combined with the rotation of the pattern and aabatance to be fonned 
during the operation of the cutters, substantially as described. 

**! also claim the rotating cutter wheel constructed substantially t;^ herein described of 
a aeries of circular saws, secured in an inclined position to an arbor which carriea them as 
herein set forth." 



1. For a Design for BiU^tUef of Henry Clayi Charles Younglove Haynes, Philadel- 
phia, Pennsylvaniay November 12. 
Claim* — ^What I claim as my design is the combination of scroll-work and vignette 
which forms the ornamental talilet, the shield, on which histoiy is recording the extract 
of Mr. Clay's address, together with the side-view attitude in which he is represented, 
and the ornamental tablet on which he stands, from which copies may be taken, for sale 
or use, either by casting, moulding, embossing, or in any manner, or with any material 
whatever in bas-relievo, or by copies to be taken, by painting, drawinir, sketching, etchings 
engraving on wood or metal, or by any material spread upon it, or by the electrotype, 
Talbotype, or Daguerreotype process, or by ruling with machinery, or in any other manner 
whatsoever." 



2. For a Design for Stoves; Reuben J. Bianchard, Albany, New York, assignor to Bil- 
lings P. Leuned and George H. Thatcher, of Albany, New York, Norember 12. 
Ciaim^ — ^^'What I do claim as my invention is the bunch of leaves tied together, a» 
seen in fig. 1, and the leaf ornament in fig. 2, as such a design as above mentioned." 



3. Far a Design for Stovee,' ApoUos Richmond, Providence, Rhode Island, assignor to^ 
A. C. Barstow dc Co., Providence, Rhode Island, November 13. 
Cktifn* — ^'^What I do claim as my invention or production, is the combination of the 
several ornamented parts of the stove, viz: the the base plate or hearth, having the dia- 
monds and clustered beak heads cast thereon, as described, the side and back plates having 
a plinth with semi-pyramidal ribs, gothic arches, diamonds, beak heads, and band at top 
with inverted semi-pyramidal beak heads, the cap with its circular ornamented areas, and 
^Kamonds surroundmg beak heads, and the vase with its exterior ornaments of diamonds, 
■clustered beak heads, semi-pyramidal ribs, and open work diamonds; all the mouldings, 
beak heads, and ribs being cast in alto-relievo, as herein above described, and represented 
in the drawings, the whole combination forming an entirely new design for the exterior 
of a parlor air-tight stove." 



4. For a Design for Stows i P. Root, Cincinnati, Ohio, November 12. 

Claim, — ^What I claim as new is the design formed and ornamented substantially as 
above described, and represented in the accompanying drawings." 



5. For a Design for Carriage Plates; J. 8. Royce, Cuylerville, Livingston county. New 
York, November 19. 
Claim* — " What I claim, as my invention is my design for an ornamental carriage 
plate for the side of a wagon body, substantially in the manner herein set forth." 



e. For a Design for Spoon Handlet; Charles P. Gordon and George B. Gordon, Boston, 
Massachusetts, November 19. 
Claims — ^''What we claim as our invention, is the new and useful ornamental design 
4>r configuration, substantially as represented in fig. 1, and as herein before described." 



7. For a Design for Stoves; William B. Gleason, Boston, Massachusetts, assignor to 

James Hartshorn and Winslow Ames, Nashua, New Hampshire, November 26. 
' Claim* — *^ claim the ornamental design or combination of the star, the fillet, the 
system of rays, the six toms arcs, and two straightconaecting toruses, as disposed essen- 
titlljafl specified." 
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1. For an Improffement in Maehinet for T^uming hrregular Forms f Smith Beem^ 
Naugatuck, Connecticut, December 8. 
''The general principles of this machine are similar to those of a machine inrented iii< 
1818, and known as the Waterburg last^making machine, but very diflerently arranged.*^ 
Claims — "I do not claim the use of a pattern to govern the action of the cutters, nor 
do I claim the revolving cutters, nor the longitudinal vibration of the machine ; but what 
I do claim as original, is the mode herein described of changing the position of the ratchet 
R by means of the arrangement of the sliding rod, knee lever, lifting plate, and pawL" 

d. For Improvements in Mdekines for Boring Dovetailed MorHeee/ Heniy J. Be^ 
mann, Cincinnati, Ohio, December 8. 

"The object of my invention is to construct a joint for bedsteads which, without the* 
faults of the screw, is equally capable of closely hugging the post as the strain is placed 
upon it. It also admits more readily of the use of a slat foundation, is durable, and 
little subject to injury, and very expeditiously put together or taken asunder." 

Claims — ^" What I claim as new, are, 1st, the rotating cutters, (gki k /,) formed and 
arranged substantially as described, with conical heads and cylindrical necks, in comhina^ 
tion with a rest or movable table, for the reception and attachment of the bed-post; the 
said table, while being advanced toward the cutters, being conducted by suitable guides, 
(p j/ j/^y) as described, either upon the moving table or the stationary bench, in a oouim 
which is at first at right angles to the face of the post, and thence, as soon as ^e cylin- 
drical cutter ( / ) has begun to act in a longitudinal course, receding sufficiently from the 
&ce of the post to form a mortise which shall bind the dovetailed tenons of the rail aa- 
they are pressed down in their sockets. 

^d. In combination with the aforesaid guides, the stops, (r,) substantially as befe 
arranged and applied, or their equivalents, whereby the table is limited in its oonrsa to the 
{Mirticular range of cutting action required for the time being*" 

3. For Improvements in the Alarm and Indicator fir Sfteam BoUerSf Joseph Dilks, 
Philadelphia, Pennsylvania, December 8. 

"My invention consists in attaching to a steam boiler of any of the known fonna, a 
eliding valve and seat, worked by a float or ball ; the said float rising or falling with Uie 
rise or fall of the water in the boiler, simultaneously acting upon ^ whistle and indi- 
cator." 

Claim, — '1 do no not claim to be the inventor of the float, valve, or steam whistle,, 
the same being in common use ; but what I do claim as my invention, is the peculiar- 
method of moving the indicator by its attachment to the slide valve of the whistle, by 
which the connexion is continued through the head of the boiler, as herein described, die-- 
pensing with the stufiing-box and packing." 



4. For an Improved Arrangement of the Bending Roller in Tin Cutting and Bending- 
Machines; William H. Horton, Newburyport, Massachusetts, Deeember 3. 

<^he object of my improved machine is to reduce a piece of tin plate to a circular form 
and at the same time, if necessary, to bend or turn down the edge of it at a right angle 
with the remainder, and thus to convert the said piece of tin plate into a box cover, or 
other article of similar character." 

Claim.-^"! claim to so combine and arrange the roller, Y, with respect to the jaws, £ 
F, (as specified,) as to enable the said roller to be operated in the manner substantially aa 
set forth ; that is to say, to be moved in a plane parallel to the common axis of the shafts, 
CD; the said roller being arranged in a turning frame, Z, and supported by a movable 
and adjusting firame. A' ; and the object of my improvement being to enable a person to 
move the roller against the tin in the manner and for the purpose of bending it down, aub*^ 
atantially as herein before explained." 

6, For Improvements in the MetalUc Flask for Casting large JS^e/Z/lw/ William Kel]|r» 
Eddjville, Kentucky, December 3. 
'^Mf improvoaent consists in a certain constnietion of the ir«n flask in which m cnei 
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tetles. Iron moulds aie in general on fiMr casting pans and kottUa with the flanch up- 
wards. I cast mine with the flanch downwards, and am thereby enabled to drive off the 
impurities contained in the iron, in the same manner as they are expelled from the iron in 
« brick mould." 

Claim, — "What I claim as new and of my invention, is the elastic iron core, supporter, 
or inner part of the flask, constructed of wings attached to the crown, and provided with 
covering strips, substantially as described." 



6. For Improvements in Machines for Dressing Spokes/ Orville Mather, Cindnnatii 
Ohio, December 3. 

''It is aimed in this invention to combine with the dispatch and smoothness of finish of 
the planing action a sufficiently near approach for the puiposes of the manufacture of 
spokes to the comprehensive capacities of the patteni turning lathe. This I accomplish 
fay so constructing a planing apparatus; consisting of oppositely acting rotating cutters, 
that as the latter approach to or recede from the axis of the stuff, their cutting outline 
may be modified to suit the varying size and form of the work." 

Ciotm.^" What I claim as new, is, Ist, constructing a cylindrically rotating cutter 
head, with a separating joint athwart its middle, and in the plane of its rotation, so 
arranged as that by the mutual advance or recession (in the direction of their axis of rota* 
tiou) of the respective sections of the cutter heads as they traverse the length of the stufi^ 
the cutting edges are adapted to impart the varying outline and form required for the 
work. 

**2d. The shafts (9) and weighted levers (1/ 1/) in combination with the levers {v" t/',) 
and the links (w w^ or their equivalents, for sustaining in position the tongues (1 1) upon 
the spoke, and the rollers (r) upon the guides, and rendering the self«djustable under all 
the circumstances which can eflect them." 



7. For an Improved Naii Plate Feeder and Tamer g Melville Otis, East Bridgewater, 

Massachusetts, December 3. 

'The distinguishing characteristics of this machine are, 1st, the application of altering 
instniments to the nipper rod, which by firiction turn it, and tfien leave it until the nail is 
cut off; and/ 2d, the application of feeding instruments, which grasp the nipper rod and 
thereby thrust the nail plate between the knives of the nail machine, as above described, 
and when a nail is cut ofiE| release the nipper rod from their grasp while it is turning ; 
and, 3d, the nipper rod, the nippers, and nail plate are put into their places without being 
attached to any other instrument, and consequently nail machines may be more rapidly 
supplied with plates than by any other machine in use for the same purpose." 

Ckdm^ — ''What I claim as my invention, is, 1st, giving the alternating motion to the 
nipper rod by means of a pair of jaws actuated by the opposite ends of a vibrating beam, 
one of the jaws being provided with a spring and toggle, which causes it to grasp and 
release the nipper rod — ^the whole operating substantially as described in the annexed 
qiedfication and drawing. 

"ltd, I claim giving to the said rod its progresave advancing and slightly retrograde 
motiona, by means of a pair of jaws actuated by a cam and an eccentric, and twospringa, 
substantially as specified. 

"Sd, I claim operating the follower so that it is raised firom the nail plate, and the nail 
plate firom the lower cutting jaw of the machine, by means of a cam, a rock shaft, and a 
radius bar connected to one end of the follower, substantially as described. 

"Lastly, I claim transmitting Uie motion from the nailmadhine to the fiseding machine, 
by means of a lever beam and connecting rods, when the lever beam is hung upon a 
au^Lod centre, and the actuating connecting rod is provided with knob acting upon a 
flat crank pin, substantially as described in the annexed specification and drawings — 
whereby I am enabled with fiuality to throw my feeding machinery in and out of gear." 

8. For an Improvement in Horse Rakesf Harvey W. Sabin, Canandaigua, New York, 

December 3. 
Cfatm^'Whal I claim as my infeotion in my improved horse rake, is the devioe for 
nwing the teeth simultaneously to dear them of the hay, and dropping them again, bj 
means of the apparatna substantially as described, being worked ^ tibe draft of Uieteam 
^idiea thrown into gear, at the wDl of the operator." 
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9. For an Improvement in Suspender Bueklee/ EInhft Steele, Waterinuy, Coiuieetieal» 
December 3. 

*<The nature of my inyention consists in constructing the tongue or point of the 
buckle to act and work as a slide in the inside of the buckle frame, instead of a hinge 
or roller, as in the ordinary buckle, so that upon drawing out the points or tongue and 
attaching the same to the web and applying the strain, the points slide back into the in- 
terior of the buckle, thereby firmly attaching the buckle to the web/' 

Claim. — ^''What I claim as my invention, is the construction of the buckle frame, and 
attaching the tongue or points thereto, so that the tongue or points slide out and into the 
buckle instead of acting upon a hinge or roller, as above described." 



10. For an Improved Auger Handle; Augustus Thayer, Maiden Bridge, New York, De- 
cember 3. 

"The advantages of this handle above others now made I consider to be a combine^ 
tion of strength and simplicity. The fact that the principal part of the entire handle is 
in one piece firom end to end, from ato d strengthened by a band of metal where the 
shank socket pierces it, instead of being divided into two parts near the centre, gives it 
great strength, and the operating parts are few, not liable to get out of repair, of common 
material, and cheaply made." 

Claim* — "I claim the construction of auger handles substantially as set forth in the 
above specification ; that is, by making the principal part of the same, from end to end, 
of one piece of wood or material, securing the central portion through which the auger 
shank passes with a metal band, and arranging a detent for holding the shank with ma- 
chinery to operate it as exhibited in the drawings forming part of this specification — the 
said handles being for use with augers, or any other tools to which it may be adapted.'' 



11. For an Improvement in Vulcanizing India Rubber; Jonathan T. Trotter, City of 
New York, December 3. 

<<The nature of my invention consists in the new and useful manner in which I prepare 
the rubber, by means of an article or preparation of zinc. 

"As a new and useful compound material for curing India rubber, it possesses many 
advantages over all other processes heretofore known or used. It has none of the taint 
nor ofiensiveness peculiar to sulphur-cured goods, nor the peculiarly objectionable charac- 
teristics of lead-cured goods, on account of their being black, or their liability to become 
so when exposed to the action of sulphuretted gases ; but on the contraiy, possesses a 
fine white (or nearly so) color, susceptible of being made up into all kinds of goods, and 
of variegated patterns, and under all circumstances from its almost inodorous flavor." 

Claim* — ^^'What I claim is, the use and employment of zinc prepared by the process 
above described, whereby a hyposulphite or similar preparation of zinc is obtained, in 
combination with India rubber, for the purpose of curing or vulcaniung Itj'substantially 
as hereinbefore set forth, without the use of free sulphur in any way, in combination with 
the rubber." 



13. For an Improved Balance Boiler Feeder; William D. Allen, Durhamville, New 
York, December 10. 
■'The nature of my improvement consists in having a hollow piston or plunger, divided 
in the centre by a partition forming two compartments or chambers, provided with ape»> 
tures transversely through them, fbrreeeiving the water from the reservoir of supply, and 
discharging it into the boiler — said piston passing horizontally through the boiler on the 
designed water line, and working through short cylinders placed on opposite sides of the 
boiler, so that the piston shall work steam tight on both sides of the communications 
leading firom the reservoir of supply through the cylinders. By this arrangement, u e^ 
■ having the piston pass completely through the boiler, or separate in two pistons but con- 
nected in the centre of the boiler, and working from opposite sides of the same, I equalize 
the action of the steam in the boiler upon the piston, thereby overcoming a great obstacle 
in the way of a suceessfiil applieation of all self-supplying OMLtrivancee heoDetofine used." 
C/omu--^ What I claim as new, is hsving the piston B, with eemptttmeiits and apo^ 
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tares as described, passing completely through the boiler, and woiUng in double packing 
boxes in short cylinders, e e, placed on opposite sides of the boiler, substantially as herein 
set forth." 



13. For an Improvement in Buckles for Harness f Solon Bingham, Jr., Poestenkill, New 
York, December 10. 

*<The peculiar advantage of this apparatus is, it avoids the constant wear and tendency 
to crack, occasioned in the use of the buckle by bending stiff leather round its rame, and 
in short turns, when shifting the tongue from hole to hole ; also, the hold of the two studs 
is much stronger and less liable to tear out than is the budde-tongue, and the lengthening 
or shortening the trace is done with much more ease and promptness than in the ordinary 
way." 

Claim 4 — ^*'I claim the construction of a trace clasp, as a substitute for a buckle for 
fiurtening together two straps of leather, by the use of a meUl tongue fostened to one of 
the straps having projecting from it pins or studs, fitted to enter into holes to be made 
therefor in the other strap, the tongue and strap lying one against and upon or near thd 
other; the tongue and strap to be kept in this juxtaposition by a slide or box enclosing 
them — the whole substantially as set forth in this specification."' 



H. For an Improvement in Bearings for Axles and Shafts; William H. Hovey, Hart- 
ford, Connecticut, December 10. 

^The nature of my improvement consists in the application to the back end of the box 
of a plate of metal which fits over its sides, and is capable of sliding up or down upon it; 
on the inner side of this plate is a conical recess, which holds a conical metal packing 
ring, and by means of the bolts which hold the plate to the box, forces the face of the said 
packing ring up to the outside of the box, and causes it to embrace the axle, so that tho 
lubricating material in the box is confined therein, and dust, dirt, dec, exdnded firom th« 
journal." 

Claims-— ^l claim the combination of the sliding plate E, having a conical seal a, and 
the conical packing ring F, applied and secured to the journal-box of a car or other axle, 
or of a machine shaft, in the manner substantially as herein described, for the purpose* 
set forth." 



15. For an Improvement in Lever Jacks; James Leffel, Springfield, Ohio, December 10« 

'^In my improved jack the power is applied to a lever, which acts upon a toothed sliding 
bar ; the latter, when moved by the lever, is prevented firom returning by a spring click 
or pall, which can be connected with or disconnected firom the lever at will, to enable the 
operator either to lower the weight, which is supported by the sliding bar, tooth by tooth, 
or to raise it in like manner. 

"It possesses an advantage over all lever jacks hitherto devised in allowing of the 
lowering of the sliding bar, tooth by tooth, without disengaging the click by hand, as its 
lever, when connected wiUi the click, as herein set forth, efifeets the double purpose of 
lowering the bar and disengaging the click." 

Claim* — ^*'I claim the hanging of the lever by links, which permit the lever teeth to 
disengage themselves from those of the rack bar, with which they are engaged by simply 
raising the lever, and allow them to reengage with a new set of teeth when the lever Ir 
depressed, substantially as herein set forth. 

**l also claim the method of connecting the pawl with the lever, in sudi manner that 
by simply working the latter, the rack bar, with the weight resting thereon, may be low- 
ered, tooth by tooth, substantially as herein set forth." • 



16. For an Improvement in Electrotyping; George Mathiot, City of Washington, D. C, 

December 10. 

"It is well known that in copying engraved plates by the electrotype, the deposit is apt 

to adhere so firmly to the original or mould as to resist every attempt to separata thebi; 

the engraved plate being thereby destroyed. I prevent this dertmctive adhesion by 

' making the plate to be copied chemically clean, and then expose it to the action of a 

halogen element or compound. And I fiirther expose the plate so acted on to the aelion 

«f a strong light for several hours before introdadng it into the electrotyping appantnsB^ 
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€kdm^^"l do not claim to coTer the fcoe of the plate with heterogotteoai matten, aa 
air, smoke, wax, oil, Ac^ for the purpose of preventing adhesion ; but I claim to form a 
heterogeneous substance on the surface of the metallic plate by exposing it to the action 
of iodine, bromine, chlorine, or other chemicals capable of forming an insoluble compound 
with the metal, for the purpose herein set forth. 

"I also claim to expose the metallic plate to the action of tight after being acted on bj 
a halogen element, substantially for the purpose of preTenting fiie adhesion of the deposit, 
as specified. 

'^I claim the use of iodine in the electrotype process, in the manner herein subtantially 
aet forth, and for the purpose specified." 



17. For an Improvemeni in Seed Plantere; Samuel Pennock and Morton Pennock, 
Kennett Square, Pennsylvania, December 10. 

■The nature of our improvement consists in making the drill tube of a peculiar fonn^ 
adapting the front for the reception of adjusting and changeable points; having the heel 
open to prevttfit clogging, and for other purposes ; making the changeable point of a 
peculiar form ; attaching the drill tube to the drag bar, without the use of any kind af 
tool or separate fastening." 

Claim 4 — ^'What we claim as new, is the combination with the depositing tube, and 
the bar which connects said tube with the body of the machine, the joint m n, as above 
described — said joint being of such peculiar construction as to be complete and effective 
in itself, vrithout any movable device whatever, and which admits of attaching or detach- 
ing said tube at pleasure, without the use of any kind of implement or tool, or separate 
'Connecting bolt or frstening, as before described." 



Id. For an Improvement m Seed Phnterat Dexter B. Rhodes, Concord, New Toifc, 
December 10. 

'The nature of my improvement consists, Ist, in having two sliding bottoms to each 
hopper, one of which measures the quantity of seed, and the other discharges it into the 
hills ; also, in having one side of each hopper, through which the under bottom alidea, 
adjustable, so as to regulate the capacity of the seed cell. 2d, In having the hoppets 
attached to, or setting in adjustable firames, which slide laterally on the top of the carriage 
frame, for the purpose of regulating the distance between the hills as hereafter more folly 
described." 

Ckdm — ^"What I claim as new, is the upper and lower sliding bottoms, n n and / ^ in 
combination vrith the adjustable side of the hoppers r r, operating in the manner and for 
the purpose substantially as herein described." 



19. For Improvements in Sewing Maekinee; Frederick R. Robinson, Boston, Massa- 
chusetts, December 10. 

''The object of my invention is to produce either what is generally tenned stich and 
back-stitch sewing, or ordinary stitching. By "ordinary stitch and back-stitch" sewing I 
• meim tiiat in which a thread, after being carried through a piece of cloth, from its fitint 
to its rear side, is moved backvrards the width of the stitch, is next again carried through 
frimi the rear side to the front side of the cloth, is next cairied forwards laterally double 
the width of the stitch, of some other suitable distance greater than the width of the 
stitch, and is next passed through the cloth from its firont side to its rear side; such opera- 
lion being successively repeated in the formation of the stitches. By 'ordinary stitch- 
ing' I mean that in 'which a thread is passed through the doth from its front side to its 
rear side, is next moved forwards the width of the stitch, is carried backwards throui;^ 
the cloth from its rear side to its front side, is next* earned forwards the vridth of the 
ititeh, and is again passed through the cloth firom its front side to its rear side, and ao 
on. This is frequently called the running or basting stitch." 

C/(aim.^-"What I claim as my invention, is the combination of two needles, two 
fbtteA guides, and a doth holder, made to operate together, substantially in the manner 
«nd for the purpose as herein before set forth. 

"And I also daim the improve m ent of making the needles with springs, and applying 
aouth pieces or p r ess M s to them, and on each «de of the fianch of the base pl4te, the 
whole being sabstantiaUy as above described." 
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so. For Improvements in the Mant^aeture of two and three ply Carpets; Alexander 
Smith, West Farms, New York, December 10. 

^My invention consists in weaving two and three ply ingrain carpets by the combina* 
tion of parti-colored warp and weft, arranged so as to cause the warp and weft to unite in 
forming the same color in the ^gvn as prodnced by the jacqnard or any other mechanical 
means by which any variety of colors or shades on one or more plies that mav be desired 
may be pioduced in the same range, in the direction both of the warp and the weft, the 
figure being formed by throwing down the weft, which obviates any difficulties arising from 
imperfections in the parti-coloring of the yam." 

Claim. — ^**What I claim as my invention in the weaving of two or three ply ingrain 
carpets, is the employment of parti-colored warp and weft, operated by the jacquard or 
other mechanical means to form the figure, when the same colors in the warp and in the 
weft are caused to combine together to form the same colored figure in the fobric, sub- 
stantially as described. 

21. For an Apparatus attaehed to Vessels for Indicating the Depth of Waters Heniy 
B. Sommers, Ithica, New York, December 10. 
Claims — ^What I claim as my invention, is the combination of a sounding chain or 
jointed rod with an indicator on the deck of a vessel, operated by means of a cord, pulley, 
or other equivalents, so as to indicate the depth of water whilst the boat is making head- 
way, as h«retn described and represented." 



22. For an Improvement in Planing Machines^ Daniel H. Southworth, City of New 

York, December 10. 

<<My invention mainly consists in so attarhing a nanow dreular saw-blade to a strong, 
firm, and steady cast or wrought iron planing wheel, to contain planing cutters, that the 
saw may be stiffened and rendered tne from trembling, shaking, or running in, and made 
to cut in advance of the planing cutters, to level and cleanse the surfoce of tiie plank or 
timber, so that the planing cutters may with fiudlity produce an extra smooth surfooe; and 
in clearing cutters being so arranged and adjusted as to immediately follow the saw, being 
attached to the wheel, near the perif^eiy, on the rear or slab side thereof, and cut and 
elear away any timber or slab which may be left to pass back of the saw and on the rear 
or slab side of the same and of the wheel." 

Claim. — ^'I do not claim as any part of my invention a planing wheel, or planing or 
dearing cutters ; nor do I claim the combining of a circular saw with a planing wheel, 
by uniting two circular saw plates, and attaching planing knives thereto, as these have 
been known and used before ; but what I do claim as my mventiou, are the following new 
and usefiil improvements by way of new attachments and combinations. 

"Ist, The attachment, either whole or in segments, of a narrow circular saw-blade to 
the front of the peripheiy of an iron or other metallic planing wheel, (properly counter 
sunk for the purpose,) in combination with the clearing and planing cutters, so that the 
saw shall be stiffened and rendered free from trembling, shaking, or running in, and made 
to cut in advance of the planing cutters to cleanse and level the surfoce of the plank or 
timber, that the planing cutters may with facility produce an extra smooth sur&ce, and 
be cleared of timber or slab l^ the deariug cutters, as set forth ;— the attachment of the 
saw-blade to the wheel being such, by screws or otherwise, that the saw-blade may be 
easily removed or taken ofi; for the purpose of turning the reverse face to the plank or 
timber, whenever the teeth on one side have become worn, dulled, or out of set from long 
usage against the timber. 

"24, The clearing cutters n nn, in combination with the saw and planing wheels, 
arranged in the manner and for the purposes herein set forth, the whole being arranged in 
the manner and for the purposes herein set forth and described." 

23. For an Improvement in Elevatingy Cooling, and Conveying Flour; Jesse White 

and Jonathan Bundy, Bamesville, Ohio, December 10. 
''Our invention consists in effecting any one or all the operations of elevating, convey- 
ing, and cleaning grain, and of elevating, conveying, and cooling flour and meal, by 
means of a current of air produced artifidally, wi&i suffident velocity to carry the grain 
pr fioiir along with it through the tube, or other channel through which it is forced.** 
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CUunu — ^"What we daim as our invention, is the method of elevating, conveying, and 
cooling flour or meal by passing it, by means of a blast, through an air trunk and head, 
constructed substantially as herein set forth." 



34. For ImprovemenU in Machines for Making Pill Boxes; Nelson D. White, Win- 
chendon, Massachusetts, December 10. 

Clainu — ^^'What I claim as my invention, is the contrivance for supporting the stick, 
and feeding each stick forward towards the cutters, the same consisting of the saddle and 
orifice, (applied to the rotary block holder,) the endless screw D, the shaft E, the spring 
G, the bearing plate ^, fixed to the shaft B, the pinion H, and the stationary gear wheel 
I — the whole being applied and made to operate together, substantially in the manner as 
above set forth. 

''I do not claim the employment of a circular saw for the purpose of separating por- 
tions of the sticks; but what I claim as my invention or improvement, is the combination 
of said saw with the rotating series of sticks, or their rotating holding frame, substantially 
in the manner and so that they shall be successively operated upon by it bb specified." 



25. For an Improved Cut-off Motion for Puppet Valves; Samuel H. Gilman, Cincin- 
nati, Ohio, December 10. 

''The nature of my invention consists in a provision for cutting ofi^ at any desired 
point, the supply of steam to the cylinder when drop valves are used, by making the 
lifters vibratable upon the rock shaft, and causing them to act in obedience to the motions 
of gravitating toggles, which being trippled by impact with an adjustable stop, allow the 
lifter to rotate upon the shaft, and the valve to descend. 

''This invention ia shown as applied to the supply valve of an oscillating engine, the 
steam chest of which is upon the trunnion sides, the trunnion making part of the supply 
passage, and being cast in one piece with the firont of the steam chest." 

Claims — "What I claim as new, is, let, raising and dropping at any desired point the 
puppet valves that admit steam to the cylinder, by means of a lifter that vibrates with 
and upon the usual rock shaft, the said lifter being operated by a gravitating and coun- 
ter-balancing toggle, as described, so that the lifter, in the manner described, or its equiva- 
lent, is fixed for raising the valve, and is depressed and allowed gradually and easily to 
drop the valve when the counter-balance of the toggle is operated by the adjustable atop, 
aubetantially as herein described." 



26. For an Improvement in Seed Planters; John Signer and Thomas N. Shipton, 
Kishacoquillas Valley, Pennsylvania, December 10. 

Claim. — ^"What we claim as new and of our own invention, is dividing the drill teeth 
or depositing tubes into two separate sections G H, and hinging or connecting the two 
sections at their upper ends, in such a manner as to permit the longest or rear section 
H, to recede or turn on its connecting pins, (a,) while the upper or short section retains 
its proper position in relation to the drag bar and flexible conducting tube, and providing 
the upper or short section G with two arms, J J, having notches therein, which, when the 
two sections of the drill tooth are closed, becomes coincident with a notch formed in an 
arm, K, projecting from the rear or longest section H, into which is inserted a wooden 
pin, which it is intended shall break when the rear or longest section of the drill tooth 
shall strike against a rock or other obstruction and thus separate the sections, and permit 
the longest section H, to recede and clear itself trom the obstruction, whilst the flexible 
conducting tube is held in its proper position by an oval loop on the inside of the section 
G, as herein ftilly set forth and represented. 

"2d, We also claim providing the clutch {date R, with an additional row of teeth (/",) 
adjacent to the side beam of the frame for engaging with a tooth, T, projecting therefi^m, 
for arresting the motion of the seeding rollers simultaneously with unlocking the axle 
from the propelling wheel, and thus stop the operation of the machine, as fully act 
forth." 
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'Remarks Suggested by an Examination of the Recent Statistics of the 
Cotton Manufacture in Great Britain, By Mr. G. R. Pobter.*^ 

The fear of being dependent upon foreign countries for the supply of 
any article of first necessity has often influenced the mind of the public, 
although the cases can be but very few in which that fear can have any 
just foundation. It must be evident, upon the slightest reflection, that if 
the industry and capital of any country have been applied to the production 
of any article, the market for which is habitually found in some other 
country, it must be at least as disastrous for the producing country to be 
deprived of its market as it could possibly be for the consuming country 
to hare its supplies cut ofi*. In point of fact, both countries would neces- 
sarily be placed by the interruption in the same condition of distress, since, 
to be in a condition to deal together, both must be producing and both 
consuming countries. There are circumstances, however, under which it 
might be unwise for a country to be willingly dependent upon another for 
the means of setting its industry in motion, viz., when the causes of the 
interruption that will operate injuriously are beyond the control of the 
country of supply; and such a case actually exists in respect of the, to us, 
all«important article, cotton. Our supply of cotton has hitherto been drawn 
in very fluctuating proportions from British India, Brazil, Egypt, our West 
India Colonies, and the United States of America. From this last-named 
country the quantities were for a long series of years in a continual con- 
dition of increase. From Brazil our importations have sensibly lessened 
without any reasonable prospect of future increase. From Egypt the quan- 
tities fluctuate violently, and depend greatly upon causes not falling with- 
in ordinary commercial considerations. In the British West Indies the 
cultivation of cotton has for some time ceased to form a regular branch of 
industry, and it is hardly to be expected that having thus ceased to be 
profitable when prices in Europe were uniformly at a higher level than 
they have been for now a long series of years, the cultivation of cotton to 
any important extent will be resumed m these colonies. From British 
India the quantities received depend upon a difierent set of circumstances, 
but of such a nature as to forbid any very sanguine hope of great and 
permanent increase in the shipments. To those who reflect seriously upon 
these facts, it must appear a matter of grave importance how any con- 
tinued failure of cotton crops is to be met; and not only so, but also, how 
a substitute is to be found for the hitherto constantly increasing amount of 
those crops; for it will not be enough to provide the same amount of employ- 
ment as before for our continually growing numbers in a branch of industry 
which, by its ordinary operations, necessarly brings forward those increased 
numbers. The uneasiness which it is natural to fed under the circum- 
stances here described, has led to Uie inquiry, as diligently and as carefully 
as opportunity has allowed, whether some substitute or auxiliary may not 
be called into action which shall meet the evil that threatens us; and this, 

* From the London Atkensum, Auguit, 1850. 
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it is suggested, may be found in a kindred branch of mamrfacture— Ibatof 
flax. A very few years ago, when first anxietybegan to arise concerning 
the prospects of our cotton manufacture, the resource which has just been 
named did not present itself. At that time, our linen manufacture had not 
made the progress by which it is at present marked — a progress propor- 
tionally equafto any that has been made at any time in the cotton manu- 
facture. Hitherto we have, in this kingdom, been greatly dependent 
upon our foreign importations for supplies of flax; and while the law im- 
posed restrictions upon the importation of grain for human food, there 
existed a kind of moral impediment in the way of increasing oar home 
growth o\ articles for any purpose not of equal primary necessity. That 
impediment is now removed; and there can be no reason given why our 
fields should not be henceforth used for the production of any article that 
promises an adequate profit to the farmer. It is especially desirable so 
to apply the productive power of the soil for the supply of articles as in- 
dispensable to the support of millions of people as com itself; and an 
additional inducement to the growth of flax beyond that ofiered by other 
articles, may be found in the fact that to bring it to the same condition as 
that in which it is usually imported from foreign countries, calls for the 
employment of a considerable amount of human labour. There is no part 
of the United Kingdom in which the flax plant cannot successfully be 
cultivated; and there is hardly any country where it might not be brought 
to supply our deficiencies, should such arise. It should not in any degree 
interfere with the prosperity of the present race of cotton manufacturers 
if flax were to be substituted in part for the material now employed by 
them. Some changes are doubtless necessary in order to adapt their 
present machinery for the spinning of flax, but not to any important extent; 
and the expense to which the proprietors might thus be suojected would 
be well compensated during the first year of short supply of cotton that 
might arise, by the security that they would feel in the future regularity 
of their operations; assured as they then would be against the irregularity 
of seasons, or those disturbances which have arisen, and which always 
may arise, to disarrange their operations and to interfere with the regular 
employment of their hands. It would not appear difiicult so to order the 
arrangements of a spinning-wheel or a weaving shed that both flax and 
cotton might be included within its operations, and that the preponder- 
ance in those operations might be giving from time to time either to the 
one or to the other, according to the capabilities of the markets of supply 
on the one hand, and the requirements of the markets of consumption on 
the other. 



Th^ Present System of Steamboat Inspection — Explosion of the Boiler of 
the ''Queen'^ Steamer* 

On Wednesday, July 10th, a fatal explosion occurred at Devonport, 
on board the steamer, Queenj the boiler of which burst just as she was 
coming fi-om her night moorings to the Quay, for the purpose of taking 
on board a large party who, in a few moments more, would have been 
all on board. 

* From the London Artiam, for NoremUr, i860. 
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Upon an examiBation of the boOer^ immediately allerwaids, it vas 
found to hare been driven forward about 2 feet from its former position, 
and the back plates had been entirely removed; and so great had been 
the amount of force exerted on it that it was completely torn off, tlie line 
of separation being through the centre of the angle iron which connected 
the sides, bottom, and top of the boiler to the back, which bad now been 
blown overboard, llie area of the open end was found on measurement 
to be about 40 square feet, or about 8 feet by 5 feet. The tubes, which 
were of iron, and about 2^ inches diameter, were covered with a slight 
incrustation, or scale, and on examining the top ones, no indication of 
their being left dr}' for want of water was to be found, as there was ik> 
sign of recent oxidation, and the scale was adhering to the top of them 
as firmly as on any of the surrounding parts of the boiler. On the back of 
the fire-box, between which and the back there had been a water space 
of between 4 and 5 inches, were two angle iron stays of about 3 inches 
wide, and 12 inches long, fastened to the plates with f inch rivets, with 
three holes } inch diameter, to connect with similar pieces riveted to the 
back of the boiler, by means of cotter pins, each overlapping the other; 
one of the stays was split through these pin holes from top to bottom, and 
on the fractured surface there was an amount of incrustation about equal 
to that on the surrounding parts, indicating that the stay had been in that 
state for some considerable time, and of course was of iio ttfe as a stay; the 
other stay, situated in a similar position on the back of the fire-box, was 
of the same general dimensions, but entire, with two of the three connect- 
ing pins in Iheir places; clearly showbg that its fellow stay connected to 
the missing back must be split also, which, upon subsequent examina- 
tion, was found to be the case, and which also, from the amount of scale 
on the fractured surface, proved that it had been long useless. The dis- 
tance horizontally between the two stays was about 2§ inches; there were 
no stays to the bottom of the boiler, to connect it widi any other portion. 
There were six diagonal stays of about 1^ inches round iron, connecting 
the bottom of the steam-chest with the sides of the boiler, which merely 
prevented the angle at the top of the sides being distorted by the upward 
and lateral pressures, the bottom and back being unsupported at the time. 
We should suppose that the first part to give away under these circum- 
stances would be the junction of the bottom and back, in the centre of 
their length, as the two forces acting downward and backward would 
resolve themselves into one great force on that particular spot; and so it 
evidently had been, for the middle of the back edse of the boiler bottom 
was bent down about 3 or 4 inches, leaving two Tegs of flat iron which 
had been fastened to the bottom of the fire-box for support, about that 
much clear of the bottom of the boiler, and the bottom edge of the back 
part, when found at low water, was bent backward in the middle in a 
similar manner, and presented every indication of having been the first 
point to give way. 

Upon a subseijuent examination of the safety valve,^it was found that 
there was insufficient space for the escape of steam firom it, by the box above 
the valve being nearly JiUed with the lead weight on the spindle^ the area of 
which space was only about \ the area of the valve itself. There was no*, 
thmg which indicated ^sticking of the valve at the time of the explosion. 
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In addition to the veight on the spindle in the Talre-box, there was a 
lever restiifg on the top of the spindle outside, with a shifting weight on 
it; this lever was accessible to the engineer, and by it he could vary his 

Bressure to the extent of some 4 or 5 pounds per square inch on the v^ve. 
^pon weighing the weights, valve, lever, &c., it was found that the whole 
weight on the valve was about 253 lbs; area of valve 16 inches; whidi 
would give as a maximum pressure as follows: 

Whole weight, •• ==253 lbs. 

= 16 J I lbs. per square inch. 

Area of safety valve, = 15 ins. 
But at the time of the explosion the weight on the lever was not at its 
maximum, but giving a pressure of 15*15 lbs. per square inch, and it 
appears in the evidence before the coroner, that the person in charge of 
the engines at the time was on deck about three minutes before the ex* 
plosion, and the steam was not quite up. This would lead us to suppose 
that the back of the boiler was in a very weakened state, produced by 
the continual warping or bulging out and in, as the steam might be up or 
down, until it had destroyed, to a very serious extent, the coheave power 
of the angle iron, and that power had become less than was necessary to 
withstand the force of the accumulated pressure of the steam. The back 
of the boiler being at the time unsupported by stays, which, on account 
of their mal-construction, had long before been rendered useless, was from 
its shape the weakest part, and gave way accordingly. 

There appears to have been a very lamentable amount of ignorance, or 
negligence, perhaps both, displayed in this affair. Ignorance on the part 
of the designer or constructor of the boiler, clearly shown in the character 
and extent of the stays; and negligence on the part of the inspector, who 
had inspected and given a certincate, only 30 days prior to the occurence, 
although, as shown on the inquest, he knew there was no mercury in the 
steam guage; or on the part of the proprietors, or persons in charge of the 
engines and boiler. One or more of three parties are highly culpable. 
But since the passing of the Act 9th and 10th Vict., legal responsibility is 
removed from the shoulders of steam-boat proprietors, as long as they get 
their boats and engines legally inspected at the appointed times, and it is 
hardly to be expected that persons who are not thoroughly acquanted with 
the internal structure and general principles of steam engines and boilers, 
will think there is anything materially wrong so soon after the inspection, 
especially in this case, where the boiler was only thirteen months old. 

We must be allowed to think that the extent of the inspection is too 
limited. The inspector should not only examine the general structure of 
the engines and boiler, but be should also be empowered to try in his 
balance the capabilities of the person in charge, and search him as to his 
knowledge of the machine he professes to be master of. We hesitate not 
to say, that in many instances we have found persons in charge of marine 
and other engines who are not fit for the positions they fill. But when 
we say that those persons should undergo the examination of the inspector, 
we mean of course that the inspector shall be a person who understands 
his business thoroughly, — a man acquainted with the practical working of 
steam machmery; and when he makes an official inspection of engines or 
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tfaeir boilers he shall personally examine such portions as are likely, by 
failure, to jeopardize human life; or if not personally, his proxy shall be 
accountable for the truth or genuineness of his report. 

There is an important fact connected with this affair; for, says the 
Mining Journal, ** The ma/cer of the boiler was the government inspector^ 
and in giving his evidence^ [at the inquest ^ we presume j) he manifests a de- 
gree of subserviency to the opinions of the owners^ which is too likely to 
exist when the interest of the employer is submitted to the tribunal of the 
judgment of the employed.^* And from tlie evidence of Mr. Simpson, "it 
appears that it was not usual for the inspectors to make an internal exami- 
nation of the boilers." If this be the truth, what guarantee have the public 
against a repetition of such calamitous results, and to what an extent may 
we not suffer from this fact? Before the passing of the 9th and 10th Vict* 
steam-boat proprietors were in the habit of employing some one capable 
of making an examination of the state of their machinery, and of reporting 
thereon; especially if it were supposed that things were not right, or as 
they should be; but now, as before stated, the responsibility is taken from 
their shoulders, and a legal inspection, followed by a certificate, is reck- 
oned a sui&cient security against immediate danger. But the case of the 
Queen proves that, however good the provision may be, taken on its 
merits, the working in detail is not in a healthy state. For here was a 
boiler which was inspected, and certified to be in a safe condition and 
good working order, whilst it is proved that such was not the case, and 
it is known that that part of the boiler which gave way was not examined. 
Indeed, were those very stays in as perfect a state as good materials could 
make them, the boiler was not a safe one; for, in me first place, there 
were not a suflBcient number of stays, there being none in the boiler bot- 
tom to stay it to any other portion, neither were there any to the top of 
the furnaces, or across the boiler, and the only two stays on the back, al- 
though of a flat form and very extensive area, were made of angle iron, 
and so fixed as to present but little resistance in the direction of the force 
exerted on them with the steam up. The only mystery is that the acci- 
dent did not happen sooner; only the very best of materials could have 
prevented it. 

Wfi hear that the boiler is now in the hands of her original maker for 
thorough repair, and will now Imve plenty of stays of the proper shape, upon 
the principle, that if two are not enough, four may be. 

These facts, added to some other similar accidents that have occurred 
lately, seem to indicate that the system of the inspection of steam machinery 
is not so efficient as it ought to be, and that some change in its enactments 
is needed. A most important point, and one that has been most strangely 
overlooked by (he legislature, is the obtaining the services of engineers, 
whose business engagements are not likely to interfere with their duties 
as inspectors. Under the present system a foreman or manager may be 
called upon to inspect a boiler made by his employers; or, what is scarcely 
less objectionable, by some competing firm. No honest man would wish 
to be placed in such a position, whilst, at the same time, it unfortunately 
happens that there are but few competent practical engineers to whom 
the objection does not apply. This may arise from the low scale of fees 
payable to the inspector, which render some other source of income ne- 
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cessary, in all but one or two of the largest ports. The only way in whichr 
this difficulty could be overcome, would be to diminish the number of 
inspectors, and unite several ports under one supervision. This would 
have the effect of raising the remuneration and position of the inspector^ 
and of rendering him independent of patronage. Our experience does 
not lead us to anticipate that any step will be taKen in the matter, until the 
public have been startled by some very glaring case, when we may probably 
have to report on the grand discovery 3iat will then be made of the ineffi- 
ciency of the present system. 

We should add that at the time of the explosion one of the stokers was- 
killed, another man had his leg broken^ and a third, who was the engineer 
and part-owner, was so severely scalded that he died, after lingering about 
three weeks. 



Telegraphs in Germany.'^ 



Within the last four months, through the activity of the minister of 
trade, no less than 1000 miles of telegraph have been opened in Austria, 
making the total mileage about 2000, of which about one-quarter has 
the wires laid underground on the improved system. Another 1000 
miles will be ready by next year. The telegraph now works from Cracow 
to Trieste, 700 miles. On the 1st October the new telegraph union be- 
tween Austria, Prussia, Saxony, and Bavaria comes into operation under 
a uniform tariff, which is one-half of the former charges. The progress 
will be looked upon with interest by the commercial public here, who 
are very much in want of facilities corresponding to those enjoyed in the 
United States, and at the same charges. 



Translated for the Journal of the Franklin Institute. 

Journal of the JEronauiic Ascension of MM. Babral and Bixio, made at 

Paris 21th My, 1850. 

This excursion of MM. Barral and Bixio must not be confounded with 
the ordinary balloon ascensions for the purpose of making the public 
stare, and gaining money, but was an excursion undertaken by two hardy 
natural philosophers, for the purpose of solving experimentally certain 
atmospheric problems, as yet undetermined. Their first excursion, under- 
taken under the most unfavorable circumstances, was a failure ; the 
second, the journal of which we give below from the proceedings of the 
Academy of Sciences of Paris, was more successful, although the 
travelers did not get up as high as they wished ; and we understand that 
they are now busily engaged in preparing a third, for which we hope and 
expect a still more entire success. The following is the report by them, 
to the Academy : 

^'The principal questions upon which our attention was to be fixed 
during our second aerial journey, were the following: 
* From the London Miniog Journal, No. 787. 
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^^Isty The law of decrease of atmoapheric temperature with the 
height; 

"2d, The influence of the solar radiation in the different regions of the 
atmosphere, deduced from observations made upon thermometers whose 
reservoirs were endowed with very different absorbing powers. 

*|3d. The determination of the hygrometric state of the air in the 
various atmospheric strata, and the comparison of the indications of the 
psychrometer with the dew point at very low temperatures; 

"^h, Analysis of the atmospheric air at different heights; 
^ "6th, Determination of the quantity of carbonic acid contained in the 
high regions of the atmosphere; 

"6th, Examination of the polarization of light by the clouds; 

"7tfa, Observation of the various optical phenomena produced by the 
clouds. 

"The apparatus placed at our disposal were : 

"1st, Two syphon barometers, graduated on the glass, whose upper 
meniscus we were to observe; the position of the lower meniscus being 
.given by a table constructed from direct observations made in the labora- 
tory. Each of these barometers is provided with a thermometer divided 
into centesimal degrees. 

"2d, Three thermometers, with arbitrary scales fixed at a distance of 
6 centimetres (2 inches) firom a metallic plate. The reservoir of the first 
of these thermometers has a surface of glass; the surface of the second 
is coated with lamp«black, and that of the third is covered by a cylin- 
der of polished silver, which also envelopes a part of the stem. The reser- 
voirs are cyhnders, narrow but veiy long. Immediately below the 
reservoirs the metallic plate^carries a silvered plate very highly polished. 
The plate, with its thermometers, is placed horizontally on one of the 
sides of the car, so as to remain constantly exposed to the solar radia- 
tion. 

"3d, A vertical thermometer, with an arbitrary scale, whose cylmdri- 
cal reservoir is placed in the axis of several concentric envelopes of 
hi^ly polished tinned iron, open below to permit the circulation of air. 
This disposition was arranged to obtain, at least approximately, the tem- 
perature which a thermometer in the shade would give. 

"4th, A psychrometer formed by two thermometers, with arbitrary 
scales. 

"dth, A condensing hydrometer on M. Regnault's plan. 

"6th, Tubes with caustic potassa, and pumice soaked with sulphuric 
acid, for the determination ot the carbonic acid of the air. The aspira- 
tion of the air was to be produced by a pump of a capacity of 1 litre, 
and exactly guaged. 

"7th, Two glass globes of 1 litre capacity, provided with steel stop- 
cocks, and intended to collect the air in the high regions. These globes, 
which were placed in tin cases, had been carefully exhausted of ur 
before our departure. 

"8th, A Walferdin minimum thermometer. This thermometer, 
graduated by M. Walferdin, is enclosed in a tin cylinder, pierced with 
holes. At our request, this apparatus was placed under seal. 

'"Oth, An apparatus furnished by M. Regnault, and intended to indi- 
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cate the maximum elevation which the balloon had reached. This ap* 
paratus was enclosed in a tin case pierced with a great number of holes. 
The cover of the case was also sealed. 

"10 h, An Arago Polariscope. 

"The instruments with scales were made by M. Fastrfe, under the 
direction of M. Regnault. The tables for the graduation were calcula- 
ted in the laboratory of the College of France, and were known to M. 
Regnault alone. 

"The balloon is that of M. Dupuis-Velcourt, which had served for our 
first ascension, but the lower orifice terminates in a cylindrical tube of 
silk of 7 metres (22-96 feet) in length, which remained open to allow 
the gas to escape freely during the ascent. The car was hung about 4 
metres (13-12 feet) below the orifice of the silk tube. Tlie instruments 
were hung around a large ring of sheet iron, which was attached to the 
usual wooden hoop which carries the cords of the car. The form of this 
ring is such that the instruments were placed at the proper distance from 
the observers. 

"The plan was to ascend about 10 o'clock, A. M.; all the arrange- 
ments were taken to have the filling of the balloon begun at 6 o'clock. 
This operation was confided to MM. Veron and Fontaine. 

"Unfortunately, circumstances beyond our control caused injurious 
delays, and the balloon was not ready until 1 o'clock. The sky, which 
until noon had been veiy clear, was covered with clouds, and very soon 
rain fell in torrents on Paris. The rain did not cease until 3 o'clock. 
The day was too far advanced, and the atmospheric circumstances were 
too unfavorable for us to hope to fulfil the proposed programme. But 
the aerostat was ready, great expenses had been incurred, and observa- 
tions in such a disturbed atmosphere might lead to useful results. Our 
departure took plack at 4 o'clock; it presented some difficulties in conse- 
quence of the very limited space which the garden of the observatory 
afforded for the operation. 

"One of the barometers was broken and left behind. The same acci- 
dent happened to the thermometer with blackened bulb. 

**We here transcribe the notes which we took during our ascent: 

"4h. 3m. Departure. The balloon rises at first very slowly, moving 
towards the east; after throwing out several kilogrammes of ballast, it 
takes a more rapid ascensional movement. The sky is completely 
covered with clouds, and we soon find ourselves in a light haze. 

•<4h. 6m. Barometer 694*70 mm. attached thermometer-f 16^ C. Heights 757 metres. 
"4h.8m. « 674-96 ** " 16 " 999 

«4h. 9m. aOacc. " 665«67 •« ** 18 «« 1244 

«4b.llm. " 636*68 " " 9-8 « 1483* 

* All the barometric heights given have been leduoed to the temperature 0^ hy calcula- 
tion. By means of the barometric and thermometric observations made at the observatoiy 
and in the car, the heights of 19 stations above the observatory, and above the sea by 
adding 66 metres to them, were calculated. But the three heights, 6612, 7016, and 6766 
metres, where the temperature had fallen to — 36^ and — 39^ were obtained by comparison, 
not witii the observatory, but with the intermediate station, 6902 metres, where the tempera- 
tore was — ^9*8^, and the pressure 867-04mm. We thus find 7004 metres for the h ij haa t 
station. But there must still be added a oorrection of 12 metres due to the height, 6902 
. metres, of the lower station compared, which makes in all 7016 metres, (23018*33 foqt, or 
4*86 miles). This is exactly the height reached by Cfay-LusMkC and Bioti 
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"Above as a continQovs man of cloads; below us, detached clouds, 
which seem to roll towards Paris. We feel a fresh breeze. 

'^h* 1 3m. Barometer 697*73 mm. attached tfaermometer-f 9*^ C. Height 20 1 3 metres. 
««4h.l6m. « 668-70 « « 9* " 2667 

«4h.20m. « 482-20 " « —0-6 " 3761 

"The cloud into which we are penetrating presents the appearance of 
a common very thick fog : we no longer see the earth. 

"Barometer 406-41 mm. attached thermometer — ^7^, Height 6121 metres. 

"Some rays of the sun become perceptible through the clouds. 

"The barometer oscillates between 366-99 and 3^-42; the thermome- 
ter —9°; height from 5911 to 5492 metres. 

^*The balloon is completely distended; the tube appended, which ie^ 
to this time had remained flattened under the pressure of the atmospheie,. 
is now distended, and the gas escapes by its lower orifice, as a whitish 
streak; we perceive its odor very distinctly. A tear is found in the 
balloon at the distance of 1*5 metres from me origin of the tube. A 
clearer space shows itself, and allows the position of the sun to be vaguely 
seen. 

"After again throwing over some ballast, the balloon resumes its 
ascent. 

<'4h. 26m. Barometer oscillates firorn 347-76 mm. to 367-04; thermometer — 10*^6 to — ^98*°; 
Height 6330 —6902 metres. 

"The mist, much less intense, allows a white and feeble image of the 
sun to be seen. Barometer oscillating. We are covered with little 
icicles in extremely fine needles, which collect in the folds of our clothes. 
During the descending period of the barometric oscillation, that is, during 
the ascending motion of the balloon, the note-book opened before us 
receives them so that they appear to fall upon it with a kind of crepitation. 
Nothing similar sbows itself during the ascending period of the barome- 
ter, that is during the descent of the aerostat. 

«The horizontal thermometer with glass bulb gives ^—4*^69. 
« «* « silvered" « — 8'®95. 

.. "We see distinctly the disk of the sun through the frozen fog, but 
at the same time, in the same vertical plane^ we see a second image of the 
9wn marly as intense as the first; the two images appear symmetrically 
placed above and below the horizontal plane of the coTy each ma/dng an 
angle of about 30^ toith this plane. This phenomenon was seen for more 
than 10 minutes. 

"The temperature falls veiy rapidly; we attempt to make a complete 
series of observations upon the thermometer for radiation, and on the 
thermometers of the psychrometer, but the mercurial columns are hidden 
by the corks, because so sudden a fall of the temperature had not been 
foreseen. The thermometer with the coverings of tin plate gives 
— 23-^79. 

"4h. 33m. The clouds separate above us, and we see a place in the 
sky of a light azure blue, like that which on a clear day is seen from the 
earth. The polariscope shows no polarization in any direction on the 
clouds, in contact with us, or farther off. The sky-blu^ is, on the con- 

VOL. XXI.— Thikd SiBiEs.— No. 1.— Jakuabt, 1861. 4 
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trary, strongly polarized. Barometer oscillates. Ballast thrown out, 
by which a new ascending movement is obtained. 

<'4h. 45m. Barometer 338*05 mm. attached theimometer ^^5^. HeightaB6512 metres. 

"Our fingers are stiffened with the cold, but we experience no pain in 
the ears, and the respiration is not at all obstructed. The sky is again 
covered with cbuds, but the clouded sun and its image are still visible. 
We throw out ballast, which gives a new ascent. 

"4h. 50m. Barometer 315-02. The extremity of the attached ther- 
mometer is about 2° below the lowest division traced on the instrument. 
This division is — 37^; the temperature was then about — 39°; height 
7016 metres. 

"The barometer oscillates from 315-02 to 326-20; thus the aerostat 
oscillates from 7016 to 6765 metres. We have but 4 kilogrammes of 
ballast left, which we deem prudent to keep for our descent We hoped 
to keep ourselves for some time at this height, but although the silk tube 
was raised up to avoid the exit of gas from its orifice, the balloon begin» 
its descent. We take the air for examination. The tube of one of the 
globes is broken by the efforts made by us to turn the stop-cock. The 
second is filled with air without accident. 

*'Sh. 2m. Barometer 436*4; temperature — 9^. Height 4502 metrev. 

^'We again meet the little needles of ice. 

''5h. 07m. Barometer 483-16. temperature — 7°. Height 3688 metres. 
«6h. 10m. " 640-39. « — 3®^ u 2796 

«5h. 12m. « 559-70. *« — 1<>. " 2452 

"5h. 14m. « 582'90. " 0<>. " 2185 

**8h. 16m. ** 598-5 to 618 « +l-«8 •* 1973 to 1707 

^'These oscillations were produced by the last portions of our ballast 
which we threw out. We think of nothing but moderating our descent 
by sacrificing every thing disposable except the instruments, and we put 
the thermometers in their cases. 

''5h. 30m. Reached the earth, at the hamlet des Peux; commune 
de Saint Denis-les-Rebais; arrondissement de Coulommiers, (Seine et 
Marne,) a short distance from the residence of M. Brulfert, the Mayor of 
this commune, situated 70 kilometres (43J miles) from Paris. We were 
so fortunate as not to break any of the instruments in the descent. We 
found at the village nothing but a cart to carry us to the nearest station 
of the Strasburg railroad, which is 18 kilometres (11*18 miles) distant. 
The journey was a severe one over the cross-roads; tiie horse fell. Two of 
the pieces of apparatus which we were the most desirous of bringing back 
to raris unhurt were broken, or rendered valueless; the globe of air, 
and the instrument which indicated the minimum barometric pressure. 
Happily the minimum thermometer of M. Walferdin was brought back 
with its seal unhurt, to the College of France. 

"The seal was removed by MM. Regnault and Walferdin, and the 
minimum temperature, determined by direct experiments, was found 
— 39*67, consequently differing very little from the lowest temperature 
which we ourselves had observed on the thermometer attached to the 
barometer. 

^^At the request of M. Regnault, MM. Person at Besancon; de Breaut6 
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at Dieppe; Bertin at Strasbur^; Hoeghens at Versailles; Monod at Orleans; 
Renou at Vendome; Malaguti at Rennes; Girardin and Bouton at Rouen; 
and Isidore Pierre at Caen, made, during the 26th and 27th July, baro- 
metric and thermometric observations every quarter of an hour." 



For the Journal of the Franklin Institute. 
Steam on the Upper Damibe. 

In some high pressure steamers, recently fitted out at Munich, by Mr. 
Joseph Hall, for boats navigating the Upper Danube, there is an arrange- 
ment which may be considered an improvement, and which might be 
made available on our western waters. Attached to the cylinder is one 
Talve for the admission of steam, and two for its escape; the former is 
worked in the usual way, but the latter are made to work as follows: the 
exhaust valve communicating with the atmosphere, opens when the piston 
is If inches from the end of the cylinder, and continues open until the 
piston has completed its full stroke, and has come back If inches, when 
the first exhaust valve is closed, and the second, communicating with a 
condenser, is opened, and the steam remaining in the cylinder is con- 
densed in the usual way. B, 



Translated for the Journal of the Franklin Institute. 

Experiments on the TherrwhEkctric Power of Crystallized Bismuth and 
JMimony. Extract from a note by M. Svakberg, communicated by 
M. Regnattlt. 

For some time past the observation of facts which it is useless to men- 
tion here, had led me to think that the thermo-electric force of the metals 
might probably depend on some variability in their conducting power for 
idectricity. I was, moreover, led to believe that this conducting power 
ought to be variable in different directions in crystallized bismuth and 
antimony, since Iheir crystalline form, according to the recent examina- 
tions of AIM. Faraday and G. Rose, does not belong to the regular sys- 
tem. I was hence led to examine whether the thermo-electric power of 
Ihese two metals would not also be variable with the direction. This 
isupposition has been completely verified by the experiments which I am 
about to describe. 

In large masses of bismuth or antimony the crystalline texture is never 
the same throughout, but it is not difficult to find homogeneous parts in 
them. Then with a saw we may form little bars whose length shall be 
difierently inclined to their planes of crystallization. 

Among the planes of cleavage of these two metals in the crystalline 
jstate, there is one, noticed first by M. Faraday, which differs from the 
others by greater brilliancy. This plane is perpendicular to the principal 
axis of crystallization. Among the other planes of cleavage there is 
one whose brilliancy is not much inferior to that of the preceding. I 
shall call (A) the bar whose length coingidea with the interaction of tbese 
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two planes; by (B) I shall designate the bar whose length is perpendicular 
to the most brilliant cleayage-plane. 

Antimony and Bismuth have this common property — the bars (A) are 
more positive, and those (B) more negative, in the thermo-electric series, 
than any other bar which can be formed from the same metal. The 
thermo-electric force between the Antimony (A) and (B), or between the 
Bismuth (A) and (B), is quite considerable. If a bar is taken interme- 
diate between (A) and (B), that is to say, so that the direction of the length 
is differendy inclined to the plane of cleavage, or if it has not a regular 
crystalline texture, it is negative with (A) and positive with (B). It will 
be seen that the direction of the length of the bars (B) agrees with the 
magne-crystalline axis of M. Faraday, as has been tried and confirmed 
for every bar employed. This axis took the axial position in Bismuth, 
and the equatorial for Antimony, which accords with the observations of 
M. Plucker. 

This variability of the thermo-electric force of Bismuth and Antimony 
appears to give the key for the explanation of the currents observed by 
MM. Sturgeon and Matteucci, in circuits formed with only one of these 
metals. Heretofore they have not been explicable. As to the direction 
of the thermo-electric currents between hot bismuth and cold bismuth, or 
hot antimony and cold antimony, different experimenters have obtained 
different results. Vorselmann de Heer, who is the last who has attended 
to this subject, found that the current went sometimes from the cold metal 
to the hot, sometimes from the hot to the cold. He believed, from his 
observations, that the direction of the current depended on the greater 
or less difference between the temperatures of the bars. He says that he 
found these reversals particularly with antimony. 

In order that such experiments shall have any value it is absolutely 
necessary that the bars operated on shall hold the same place in the 
thermo-electric series. Thus, for example, (A) must be compared with 
(A) and (B) with (B), but not (A) with (B). It ought, therefore, to have 
been first ascertained whether the two bars are absolutely homogeneous. 
It is very remarkable that (A) with (A) does not behave in the same way 
as (B) with (B). 

My mode of experimenting was as follows: The two bars were fixed 
in copper handles, which by wires also of copper, were put into com- 
munication with a very sensitive galvanometer. From the points of con- 
tact with the copper, the bars were immersed in snow nearly to their free 
extremities; in this way no current could be excited by bringing the ex- 
tremities in contact, and giving them any elevated temperature. Tliis is 
the method of ascertaining satisfactorily that the bars are thermo-electri- 
cally homogeneous. But if, before putting them in contact, the extre- 
mity of one of the bars be dightly either heated or cooled, a current is 
established, whose direction the galvanometer indicates. Jf the two bars 
are of Bismuth (A) or Antimony (A), the current passes from the cold 
metal to the warm; if the bars (B) are operated on, the direction is oppo- 
site: that is, the current goes from the warm to the cold metal. This 
difference between (A) and (B^ appears to me to be very remarkable, but 
I have verified it by multiplied experiments with different bars. I have 
jiever been able, in my mode of operating, to find any reversal of tha 
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current when the diflerence between the temperatures of the two extremi- 
ties was increased. 

For slight differences of temperature, M. Vorselmann de Heer found, 
while experimenting on Antimony, the current going from the warm to 
the cold metal. The opposite direction, which I found for the Antimony 
(A), cannot be explained by any slight elevation of temperature which 
might have been communicated from the heated end to the point of junc* 
tion with the copper; for it is eas^ to see that such a warming would hare 
produced a precisely opposite efllect. But it is very possible that M. Vor* 
selmann de Heer may have experimented with bars thermo-electrically 
heterogeneous, — a very excusable inadvertence, since the connexion be- 
tween the thermo-electric force and the direction of the current, relative 
to the plane of cnstallization, was not then known. 

For Bismuth {&) I found, as did the experimenters who have made 
the experiment before me, that the current passed from the warm metal 
to the cold. The opposite direction which I have observed for Bismuth 
(A) cannot either be explained by any slight elevation of temperature, 
which might have been communicated from the heated end to its point 
of junction with the copper, since an opposite effect would thus have 
been produced. — Comptes Rmdus de VAcad, des Sei.j Jhtg-. 19, 1850. 



For the Journal of Ae FranUin Instihite. 
Screw Propellers. 

Cannot the Institute throw some real practical light on this subject, vi;i: 
What is the best form of propeller? Should it have 6, 4, 3, or 2 blades? 
Which is the best angle? Should they be run at high or low speed? 
There are at least a dozen different patents, but none of them settle these 
points. What proportion should the propelling surface of the propeller 
bear to the immersed midship section of the vessel? At present, scarcely 
any two propellers are built alike; constant changes are made without 
apparently affecting the result. Are they all right, or all wrong? H. 



English and American SteamsMp BuHding, — Ocean Jfavigation. — The 
CSmard and Collins lines.^ 

Sir, — ^The publication of ceitain facts and drawings, in Nos. 1398 and 
1406, relative to the rival steam-ships of the Cunaruand Collins' Trans- 
atlantic* Lines, induce roe to address you as heretofore, under the same 
signature, which, though anonymous, shall, I trust, be sappcHled by facts 
md fieures sufficient to neutralize that disadvantage. 

And I may state my reasons for this course. I do not wish to make your 
pages a vehicle for personal renown or professional advancement. I shall 
rigidly adhere to the truth, to the best of my belief, and utterly repudiate 
any personal allusions or antipathies. I should prefer to remain un- 
known; but I authorize you to give up my name to any one who, in your 
judgment, may require it for proper purposes. 

* Prom th0 London Mediuuct' Magatine, for September, 1850. 
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The subject of my remaiks, and lo which I earnestly desire to draw 
&e attention of your readers, of the public, and particularly of English 
engineers, is the merits and demerits of the two systems of engineering 
adopted in the vessels of the Cunard line, which have been built and 
manufactured in this country; and in those of Collins^ line, the production 
of our brethren in the United States. Both are excellent in their way, 
and each, in the absence of the other, would have been — ^indeed has been 
—considered perfection; but competition, and a very proper and laudable 
rivalry, has shown which of them it is best and most desirable to adopt 
in extending Atlantic steam navigation. 

They have shown this to a certain extent, but no more. Neither of 
these lines of steamers (as it respects their machinery) have developed 
the highest state of engineering knowledge now and for some time past 
existing in this country. Humiliating as it may be to British engineers 
to acknowledge that they are beaten, although by their next of kin, it is 
tolerably certain that we shall have to make that admission; and your in* 
telligent correspondent in No. 1398, prophesies this: to the best of my 
belief this will be so, has been so^ and it is capable of very easy proof 
why it should be so. 

6ut, that it could not have been otherwise, I utterly deny. I assert, 
that means are known to us by which both these systems (and they differ 
but in small degree) may be immeasurably excelled, at a much cheaper 
outlay, diminished cost for repairs, both in engines and ships, and a far 
more efficient result in all respects; and that this is not only practicable, 
but has really become an acknowledged fact, it shall be my object to 
establish. 

Steam engines are of various constructions and mechanical arrange* 
ments; — inprincipley they are as left to us by the immortal Watt. Modem 
necessities and ingenuity have introduced many deyiations from his plans, 
and, as might be expected from extended practice and experience, with 
good result. Mr. Watt left us the "beam" or "side-lever" engine — 
excellent in its way, and suitable to his time (it has many votaries even 
now); others have introduced the "direct engme;" others, tubular boilers 
in place of ^i^ boilers; others, feathering or eccentric paddle wheels, in 
lieu of the common radial wheel. 

Cunard 's vessels possess none of these improvements; — ^they have beam 
engines, flue boilers, and radial paddle wheels. 

Collins' vessels have beam engines and radial paddle wheels; but the 
boilers are partly tubular, and alone are the cause of their superiority over 
their competitors. This has been so ably shown by your correspondent 
already quoted, in No. 1398, page 402, that I do not think it either 
necessary or just to occupy your space with further proof than to observe, 
that the great evaporative power of the boilers, and the extended grate 
surface, ^a capacity to consume fuel with economy,) must be conclusive 
to the mmds of all professional men, and that all other things being the 
same, we must succumb. We must "go-ahead" again by merely avail- 
ing ourselves of the means we possess, and we assuredly shall be trium- 
phant in a superlative degree. 

This is matter of grave import for the consideration of those whose 
pecuniary interests are connected with the Cunard line of steamers; it is 
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ctill more of itnp<Htance to another great and flourishing Company, of 
vhom I shall speak hereafter, but ii^bose infatuation and error is so 
utterly unaccountable, when we reflect that they ought to be — must be — 
fully aware of the great advantages they might have secured by a more 
able and discriminating course, which, if taken, would have been the 
jneans of placing them at the head of the steam navigation of the world. 
It will be their Ul-fortune to see the great mistake they hare made in the 
spring of 1860. 

It must be evident to all men that small space occupied by steam machine- 
ry on board ship, and its minimum weight, compatible with strength and 
efficiency, must be that which is to be desired. All modem improvement 
has tended to this end; indeed, dimmished weight of machinery is really 
pawer^ for thereby you decrease the mmerritm of your ship, lessen her 
resistance, and increase her velocity, with a greater capability to carry 
her cargo and make a voyage remunerative, without additional outlay 
in fuel. 

To do this to the greatest eictent, there can be no doubt that we must 
adopt oscillating or vibrating steam engines^ tubular or other improved 
boilers, and eccentric paddle wheels. 

I have already remarked, that Cunard's vessels are fitted with the ordi- 
nary main lever engines, common flue boilers, and radial paddle wheels; 
the workmanship of the whole is excellent — in fact, it is a splendid piece 
of mechanism, and, of its kind, perfect. It has also been noticed, that 
Collins' vessels difier only in the construction of the boilers, which are 
partly tubular; and this, though but a small instalment of our knowledge, 
18 sdil sufficient to establish a superiority, and therefore powerfully sup* 
ports the position I have taken, and shall now proceed to make evident 
and patent to your readers. 

The subject may be divided into the three portions already stated; 
namely, engines, boilers, and paddle wheels, and these I will take 
seriatim. 

I. Beam engines are the most ponderous of all constructions now extant. 
I have before me a list of about 150 pairs of these machines, which, with 
common flue boilers and water, radial paddle wheels, and coal boxes, 
average about 23 cwts. per nominal horse power. The weights may be 
taken as follows, in decimal parts of a ton, and may be useful to many of 
your readers: 



EngineB alone, 


a '515 


Paddle Wheels, 


•oaa 


Boiler and Appaxatna, 


•310 


Water in ditto, . 


•207 


Coal Bonkers, 


•031=1*165, 



or just 23 cwts. per nominal horse power. I believe this to be an average 
weight of beam engines, &c., as detailed; but, if report be true, the ma- 
chinery of the Cunard steamers wei^s even stUl more; it is said to be 1000 
tons! which, for 800 horses power, is just 26 cwts. per nominal horse! 

The superiority of Collins' vessels does not arise from lighter machine- 
ry, but from the greatly enlarged evaporative power of the boilers, without 
increase either in weight or space. 

Beam engines are very expensive to manufiu^ture. Oscillating engines. 



Digitized by 



Google 



44 MechamcB^ Physics, and Chemistry. 

at Je40 per horse, (boilers and paddle wheels being the same,) is a more 
lucrative order than beam engines at JC50 per horse, which will appear 
evident when we compare the quantity of material in the two kinds of 
engines; — they are more expensive in repairs, use more oil and tallow 
from the number of the parts, are subject to transverse strains, requiring 
an enormously strong and heavy bed-plate to counteract the pressure up- 
on the main gudgeon, which has to resist double the force of the steam 
upon the piston. 

It is also dangerous to work beam engines under heavy pressures of 
steam, unless the motive parts are made more than usually heavy and 
strong — generally 2^ times the nominal power is the usual practice. I 
know one or two instances where three times has been obtained, but acci- 
dents have resulted, to which they will always be liable; but make the 
connexions as strong and heavy as you please, these engines can never 
contend in this respect with the direct or oscillating engine. 

The space occupied in the ship is also of paramount importance. Beam 
engines of 800 horses power will require not less than 35 to 36 feet in 
the most important part of the vessel. Oscillating engines of the same 
nominal horses power will have ample room in 14 or 15 feet, and they 
require less than one-half the timber foundation or ^'sleepers" to erect 
them upon. 

The oscillating engine is self-contained; all its strains are direct — ^not 
doubled (as in the main gudgeons of beam engines); a ^eat number of 
parts are banished, and simplicity in its integrity duly obtamed: the centre 
of gravity of the whole is lower, and therefore tending to increase the 
stability of the ship; the wear and tear is less, and, when requiring repair, 
the cost is small from the few working parts. It may be made to bear 
almost any pressure by a slight increase in the crank shafts and piston rods. 
It goes at once to its work, which it does with vigour and certitude — in- 
dicator diagrams fully proving a proper effect for every atom of steam that 
is used. 

And, lastly, the weight of the oscillating engine is just one-Ao^that of 
the beam engine. A pair of oscillating engines, properly constructed, (for 
we have quacks in engineering as well as in medicine,) will weigh no 
more than one beam engine. 

Taking an average of upwards of 3000 horses power which I have de- 
signed, the engines alone weigh just *253 of a ton per nominal horse, or 
say 5 cwt. only. 

Here, then, is a great secret, not so fully known as it should be; and 
I shall be amply rewarded if I succeed in convincing those of its truth 
who are so deeply and pecuniarily interested in this question. 

It may be as well to insert here the weight of oscillating engines, tubular 
boilers, and mechanical wheels, which are as follows: — 

Oscillating engines, .... ^'253 

Patent Paddle Wheels, . . . . •110 

Tnbnlar Boilers, having 16 square feet of absorbent sur- 
face per horse power and apparatus, . . '215 
Water in the Boilers, . . . . -lOO 
Coal Boxes, ..... •030 

.708 
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or just 14 cwt. per nominal horse! and this is not supposition, but what 
the writer has done with 3000 horses power, and what has been done by 
Penn for several years past in some of the finest of our men-of-war. The 
Retribution may be quoted, as one instance of the advantages to be ob« 
tained. 

II. ^ Tubtdar boilers have suffered much iu reputation by being made too 
contracted in the water-ways, the tubes too close together, and the plates 
not sufficiently strong to resist the increased pressure used in them. They 
save both in weight and space, and are now designed quite free from the 
general objections made to them; they are not more expensive in fuel when 
a due proportion exists between the absorbent surface and the surface of 
the grates; and I know no reason why they should not be as durable as the 
ordinary flue boiler; they perhaps require more attention in blowing off, 
and keeping free from salt and earthy incrustation — that is all. 

But the great saving is in the oscillating engine. If tubular boilers are 
objected to, we can have recourse to double tier flue boilers, which may 
be made with very slightly* increased weight and dimensions. The follow- 
ing Table will show the great improvements of late years in this branch 
of marine engineering: — 







Contents of 


Contents of 


Total 
Contents. 


Area of the 




Per Nominal Hone. 


Boiler in 


Steam 


Base of 






Cub. Feet. 


Chests. 


Boiler. 


1818 to 1840 


Ordinary single flue boiler, 
an average of 107 boil- 












erg, .. . 


20-75 


1-76 


23-50 


2-750 


1840 to 1850 


Double tier flue boilers, 
an average o^ 20 boil- 












ers, .. . 


14-60 


1-90 


16-50 


1-290 


1840 to 1850 


Tubular boilers as bitberto 












made, . 


9-25 


2-00 


11-25 


1-083 



Therefore, making an allowance for the proper enlargement of tubular 
boilers for the purposes of ocean navigation, there will not be found any 
important preference over the double tier flue boiler. 

in. Eccentric or feathering paddle wheels possess very important quali- 
ties; and although I adhere rigidly to the general opinions many years 
since expressed m print upon these wheels, as then constructed, they are 
now so much improved in manufacture and design as to have become 
commercially useful. They are nearly double the weight of common 
radial wheels, quite double the cost, and, so far as my experience goes, 
still give very great trouble and labor to repair. But for ships of variable 
draught, accustomed to contend with heavy seas, and also as conducive 
to the comfort of the passengers and crew, they are invaluable, and far 
beyond their extra cost; therefore I recommend their use for Atlantic na- 
vigation. 

In a former part of this paper I referred to the Royal Mail Company 
(West India) who have lately entered into contracts to extend their fleet 
by the addition of five superb ships of upwards of 3000 tons displacement, 
having beams of 39 feet, and 270 feet long, drawing 19-6 when fully laden. 

I have already expressed my deep regret that this Company should 
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have contracted (with one exception) for the obsolete beam engine — flue^ 
boilers — and feathering or eccentric wheels. This they will assuredly re- 
gret; but having, I trust, fully shown the advantages to be derived from- 
another course, I will devote the remainder of this paper to show what 
the Company will attain, and what they might have possessed with a less- 
outlay — how they might have secured the greatest perfection, and how 
they have left open an opportunity for a vigorous and successful opposi- 
tion to their earnest and sincere desires to uphold the permanency of their 
enterprize. 

They have contracted for engines of 750 nominal horses power; now, 
as I have already stated that beam engines at jC50 per horse is not so 
lucrative an order as oscillating engines at J£40 per horse, hence they^ 
might have saved, 

750 horses, at £50 per hone, .... j£37,500 

750 " £40 « £30,000 

or jB7,500 upon each pair of engines, or in the five ships no less a sunr 
than Je37,500, or just the cost of one pair of beam engines! 

I need not say that the interest upon this amount is of some importance^ 
or state the value of this sum as the nucleus of an insurance fund, and 
which this Company have hitherto found the use of in a more than usual 
degree. But the most important consideration will be the increased ve* 
locities of these ships, had they been fitted with machinery of the mosfa 
improved and efficient kind. 

I have already noted that their new ships are to have beams of 39 feet^ 
and when laden and fully equipped for sea on starting from Southampton^ 
are expected to draw 19 feet 6 inches of water. 

The area of the immersed midship section will therefore be about 670< 
square feet. 

We will also allow that the indicator power will be 2^ times ih^ nominal' 
power, a very full proportion for beam engines to work safely under (un- 
less they are made more than usually strong in the motive parts, as before 
explained.) We therefore have 750 x 2'5«a 1875 horses powep. 

It is well known by engineers that the power required to pr^jel ships^ 
is as the cubes of the velocities^ and from an extended experience-, I assert 
that the mechanical result may be represented by the factor 800, and it 
will be perfectly correct to take the area of the midship section (in each 
case) as the exponent of the resistance of the ship. Therefore the velocity 
will be 

^1875x800 ,^^ ., , 
— rr tss 13-08 miles per hour. 

This is, with beam engines of 23 cwt. per nominal horse power, or a 
total weight of 862-5 tons complete. 

I have already shown that oscillating engines may be made to weigh 
but 14 cwt. per horse, and to exert three times the nominal power, witifi- 
out the slightest increase in the parts, and when so strengthened (an inex- 
pensive process) may be extended to 3| times the nominal power. There- 
fore 750 X 14 cwt. a 525 tons, or a saving upon the beam engine of 337*5 
tons dead weight ! ! 

The power of the oscillating engine will be 750 x 3^2250. horses, and 
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supposing the 337 5 tons on board in the shape of cargo (paying a heavy 
freight), the velocity would be 

^2250x800 .«Qn -1 i, 
^;=^r =13'90 miles per hour, 

' an increase of 0*82 mile per hour by the superior power of the oscillating 
engine alone. 

But this comparison i$ faulty, because we have not accounted for the 
decreased weight of 337*6 tons. 

From the magnitude of these ships, each inch of their immersion will 
be equal to about 20 tons. Therefore 

— ^ — «■ 16-875 inches 

decrease in the draft, so that the area of the midship section will be re* 
duced by the lighter but more efficient machinery, from 670 to 614 feet; 
and using the same formula we shall have 

^2250x800 ,.«,., . 

^—2 «■ 14*31 miles per hour, 

ol4 

or an excess over the beam engine of (14*31 — 13*08)=»1*23 miles per 
hour. 

I take from an original prospectus of the Royal Mail Company the 
route out and home at 10,500 statute mUeSj and though perhaps not ab- 
solutely correct, it will answer my purpose for an illustration of the ad- 
vantages to be derived from improved machinery. 

The beam engine will produce a velocity of 13*08 miles per hour — ^the 
oscillating engine, 14*13 miles (all things being the same). Therefore, 
this service would be performed by the former in 33J days, and by the 
latter in 30j^ days; and this saving of three days would be accompanied 
by the insurance fund of 37,500/. ! 

On the other hand, presuming that a cargo of 337*5 tons were taken 
on board, the voyage could be completed in 31|^ days, — a saving of two 
days, and the freight of the 337 tons of merchandise, which I leave others 
to set a value upon. 

Applying these views and arguments to the Cunard's line of steamers, 
it is certain that if an average passage is now 11 days, it would become 
one of 9^ or 10 days at the most. 

I may, perhaps, not be fully understood by your general readers; but I 
recommend this paper to the careful consideration of the profession, and 
to that of the powerful companies interested in the matter here discussed. 
You, Sir, know I have no trade-interest in what I write — I am not ^^look- 
ingfor a job" — but do not wish to see the day when our pre-eminence as 
engineers can be called into question. 

It would be a curious ^nafe, if our brethren in America (far-seeing as 
they are) were to adopt the improvements now suggested. I believe that 
will be the result; and if they do, our boasted performances, as they now 
exist in ocean steam navigation will be entirely eclipsed. 
I am, sir, yours, &c., 

Pressure, not Puff. 
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Translated for the Journal of the Franklin Institute. 
On the DisHUatian of Mercury by Overheated Steam. By M. Violette. 

The new process for the distillation of mercury consists in plunging the ^ 
mass to be distilled into a current of steam overheated to the temperature 
of 360° to 400° Cent. (662° to 752° Fahr.j llie vapor acts both as a 
calorific and a mechanical agent; it^ in the nrst place, heats the metal, so 
as to excite distillation, and then drives before it, and draws over the mer* 
curial vapors, whose renewal it also facilitates; it hastens the distillation, 
as a current of hot air facilitates the evaporation of water; the steam charged 
with mercurial vapors are condensed together in a common refrigerant; 
the metal separates and sinks to the bottom of the vessel, while the con- 
densed water flows out at the top. It is a rather curious thing to obsen*e 
the liquid stream which flows from the refrigerant; two currents or streams 
may be distinguished, the upper one water, and below it the mercuiy; it 
is a continual current of each substance. No concussions are produced, 
and the operation goes on as tranquilly and easily as in the case of the 
distillation of common water. 

The apparatus which served me in all my experiments was composed, 
first, of a cylindrical cast iron retort, which receives, the recipient which 
contains the mercury; second, of a wrought iron worm in the upper part 
of the furnace which heats it. The steam circulates in the worm, is there 
heated to the proper degree, enters the retort, traverses it from one extre- 
mity to the other, passing over the surface of the mercury, and escapes 
with the mercurial vapors, to condense with the water and the mercury 
in the refrigerant. 

In a series of tables, the author ^ves the results which he obtained in 
a series of experiments on the distillation of mercury alone or amalga* 
mated; he indicates the quantities of steam necessary, and exhibits the 
economical advantages, which he sums up as follows, viz: 

1. Facility of the Operation. — The boiling and distillation of water are 
substituted for the difficult and dangerous boiling and distillation of mer* 
cury; no more trouble in the management of the fire, no more danger of 
breaking the apparatus, no more difficulty in getting out the metal, no 
more notable destruction of the retort; a constant and determined tempera- 
ture, much lower than the red-heat usually employed. 

2. Economy of Labor. — ^A single laborer may manage a distillatory ap- 
paratus charged with 1000 kilogrammes of amalgam — the new process 
permits the largest dimensions. 

3. Economy of Fud. — This is certain, and practice alone can determine 
the amount. There will be no useless excess of fuel expended, since the 
apparatus will not be heated beyond the temperature necessary for the 
distillation of the metal. 

4. Economy of Mercury. — The distillation of 100 parts of the amalgam 
of silver determines a loss of 2 parts of mercury. There are annually pro- 
duced and distilled 6,000,000 kilogrammes of the silver amalgam; this is 
then a loss of 120,000 kilogrammes of mercujy, worth at least 1,000,000 
francs, ($200,000,) which this new process permits us to avoid. 

5. Public Salubrity. — ^In the new process there is no loss of mercury; 
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the mercurial yapors are extinguished in the steam, and are condensed 
-with it; moreoyer, in the common mode, the mercurial vapor still fills the 
ivhole apparatus, when this is opened at the end of the operation, and 
spreads into the air, while, in this latter method, the steam sweeps out all 
the metallic vapor from the apparatus, and the opening of it is without 
danger. The guarantee is thus complete, and the employment of over- 
heated steam appears to have solved the problem which has been long 
sought after, to preserve completely the workmen from the mortal attacks 
of the mercury in the numerous and important branches of industry in 
which the distillation of this metal is required. — Camptes Rendus de 
VAcad. des Sd., Oct. 14, 1860, 



For the Journal of the Franklin Institate. 
On Vertical and Radial Paddle Wheels. 

The last four numbers of the Journal have contained several ardcles 
from Mr. Isberwood, one of the Chief Engmeers of the U. S. Navy, advo- 
cating strongly the great advantages which, he contends, vertical paddle 
wheels have over the ordinary radial paddle, and a repljr to Mr. L's first 
article by ^^M.'' who takes the opposite side of the question, and the one 
most generally received in England, where the wheel of Morgan is best 
known and understood. Without entering into any discussion as to the 
merits of the two wheels, and willing to leave the matter in the hands of 
those whose interest it is to have the best — ^the commercial community — 
I propose to examine some of the calculations and assertions of Mr. I., 
and see if they are worth as much as he would wish them to pass current 
for, and in his last article insists we shall take them at. 

Mr. I. compares two vessels of 600 and 900 tons, and, without know- 
ing the pressure on the piston, assumes it to be the same in each, because 
the pressure in the boiler was the same, and from his own reasoning 
claims two per cent, advantage for the vertical paddle. To prove his 
authority for this assumption, he states that it is a well known fact, that 
with wide throtdes the initial steam pressure in the cylinder is from 1 jf 
to 2^ lbs. less than in the boiler. Now, grant all this, what means has he 
of knowing what it was in these two steamers? He assumes the mean, 
(2 lbs.) and yet where is his authority for so doing? In one steamer it might 
have been 1^ and in the other ^ lbs. less than in the boiler, and the 
extreme difierence may as well have existed in these steamers as in any 
others. Again, his 17 lbs. is composed of pressure and vacuum, the last 
of which he has also assumed to be the same. Now, it is well known to 
eveiy practical engmeer, that not only do steamers that are similar vary 
in their yacuum, but vessels of the same dimensions in every respect will 
often vary a pound: nay, more, when there are two engines in the same 
vessel, the vacuum is better in one engine than in the other, and they 
ofteoer differ than agree. In proof of diis, I have the experience of many 
good engineers, besides my own observation on many steamers. But still 
Auther, m all cases that have fallen under mjr own observation, where a 
steamer has had two engines unconnected with each other, (except that 
both obtained their steam from the same boiler,) one of the engines, with- 

VoL. 2CXI.--^THimD Sbkiis.— No. 1.— Javijakt, 1851. 6 
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out any visible cause, vould make from a half to one revolution more than 
tfie other per minute, being a difference of from 2^ to 5 pr ct. If, then, these 
diflerences exist where every thing is alike, who shall a$$ume^ in the ab- 
sence of an indicator, that two steamers, unlike in every other particular, 
shall have the same pressure on the piston. It will at once be seen, that 
unless all the assumptions of Mr. I. are strictly correct, the two per cent, 
which he claims may be dissipated ^t once, and the balance may be 
against him rather than in his favor. 

But, supposing all Mr. I. states to be correct, and that he is fairly enti- 
ced to the two per cent, on 20 feet wheels, is it proper to make such a 
comparison, when he must know that most of our sea steamers have 
wheels of 30 feet, and our European steamers wheels of 36 feet, and that 
in both cases the average dip does not exceed one-sixth of the diameter? 
An engineer who writes in i860, is supposed to be doing so for the benefit 
of the present and not the past age. As to bis assertions, that the vertical 
paddle may be made much superior to the radial wheel, hy increasifig its 
Hip from 19*3 to 25 per cent., I can only say that narrow wheels and in- 
creased slip have been often tried, and have not given the results expect- 
ed; and the mercantile community, both in this country and in England, 
are still sufficiently stupid to be satisfied with the old wheel, with all its 
disadvantages. "M." in his reply to Mr. Isherwood, states that in a trial 
between two vessels exactly alike, except in wheel, the one with the ver- 
tical paddle had to make two more revolutions per minute to equal in 
speed the vessel with radial paddles, and of course the one making the 

Seatest number of revolutions consumed the most fuel. I understand 
r. I. to admit the fiaict as to the number of revolutions, which he ac- 
counts for; but he objects to the remark, that the one making the matest 
number of revolutions per minute consumed the most fuel, and states 
that <*M." is the first discoverer of this fact, and he is willing to dve him 
all the credit of it. Now, let us examine into this, and see which is cor- 
rect. At page 186, September No. of the Journal^ we are told by Mr. I. that 
the power required to work the engine, overcome load of air pump, &c., 
was equal to a pressure of 2 lbs. per square inch on the piston. Now, 
assume that both of these vessels had single cylinders of 70 inches diameter^ 
8 feet stroke, and that the one with radial paddles made 16, and the one 
with vertical paddles 18 revolutions per minute, the power lost in working 
the engine will be as follows: 

x> A' ^ n jji 3848x2x256 ^. 

Radiating Paddle, qqooo " horse power. 

Vertical « 3848x2x^^^7 „ 

33000 

From this data, given us by Mr. I. himself, it is very evident that more 
power has been expended in one enmne than in the other to overcome 
fiiction, &c., and an increased expenditure of power involves an increased 
consumption of fuel, and, on this account, the increased loss from radia- 
tion. Clearance at the ends of the cylinder, and at steam ports, caused 
by oftener filling the cylinder, is not taken into account, and would show 
a mater difiference than I have given. 

Mr. I. states that the experiments made at Maudslay & Fields, and 
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^taessed by Mr. Bariow, were made without any sagacity of methoNd» 
and both the experiment in its condact, and the conclusions drawn from 
it, are erroneous. To prove this, I hope he will give us something more 
than assertions; a course of practical experiments, witnessed by disinter* 
ested engbeers, would be vsJuable, and an assertion has value if supported 
by fact, but is useless without it. Fulton. 



To the Committee on Publications. 

Explosion of the SUawboat ^^Anglo-JformanJ*^ 

New Orleans, Dec. 17(h, 1850. 

Gentlemen : Again we have had an explosion of a steam boiler in 
this vicinity, resulting ia a loss of valuable lives and property. I have 
endeavored to gain as much information as possible from eye-witnesses, 
and an inspection of the hull and ruins early the next day after the ex- 
plosion. 

As no part of the boiler remains, it prevents certain conclusions being 
formed of the cause. 

The new steam tow-boat ^^Anglo-Norman," built entirely here, after 
having been proved by three trips to and from the gulf with tows; the 
owners and makers invited many of the influential gentlemen of the city 
on an excursion trip, which took place on the 13th; the boat was run 
some distance up the river, and on her return, when about eight miles 
above the city, at 3 P. M., her boiler exploded, killing and wounding 
many of the persons on board. 

For a better understanding I will give some particulars of the boiler. 
It was of the "wagon form," thirty feet long, sixteen feet wide, and nine 
and a half high, and weighed about 28 tons; in the interior there were 
four plain arches, (without any "water bridges,") extending to the back 
end, and above these were eight return cylindrical flues, about 15 inches 
in diameter; the water legs or sides were about four inches in the clear; 
each arch contained a set of g;rate-bars, and the lower part of the arched 
flues had the usual brick work and apron; to those practically acquainted 
with condensing engine boilers, it will be readily understood that this 
was one of the poorest plans for an economy of any kind of fuel, and 
more particularly when it was of anthracite coal. 

It was made by Armstrong & Co., regular boiler-makers, after a nearly 
similar one made in New York, and its workmanship appeared ^d; the 
only peculiarity I noticed from an outside view was that the iron was 
lighter than that used at the North for similar boilers; as far as the »hdl 
was concerned, and as it was not deteriorated by use, I considered it 
amply strong for a working pressure of fifty pounds to the square inch. 
I have understood that it was not intended to exceed the thirty-one inches 
of the mercury guage, but as the small tube of the guage took the steam 
from the end of the steam pipe some thirty-five feet from its attachment 
to the steam drum, it of course was not a correct indicator of the pressure 
in the boiler when the engine was in motion; not having seen the boil^ 
after it was placed on board, I rely on others; — the safety valve was 
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above the steam drum — ^it also had the usual glass water gauge, blow- 
cocks, &c. On one side was a small engine to work extra pumps, and 
on the other side of the main boiler, was another engine to drive the 
blower, these were supplied with steam from a small high pressure boiler. 
The top of the boiler and its steam pipe was covered with hair felting to 
prevent the radiation of heat. By the testimony of the captain and others 
of the boat, given on oath at the inquest held on the body of Mr. Still- 
man, of the Novelty Works, New York, it was stated that the safety 
valve was adjusted to blow off at twenty-five inches of the mercury 
gauge before mentioned, and at twenty-six inches the steam would blow 
off freely, which was the case before the steamer left the wharf on this 
excursion trip. All that had noticed the water gau^e and gauge cocks 
a short time prior to the explosion, concur in the opinion that there was 
plenty of water in the boiler; this I believe from the many indications on 
the wreck. The pressure of steam, as was shown by Ae gauge tube, 
and seen by many different observers a short time before the boiler gave 
way, range from twenty-two to twenty-six inches — weighing all the 
opinions on this point, I do not think that it exceeded die mean (24 
inches). Now from the opinions of those on board, that the boiler did 
not make steam freely or enough, (and this is quite plausible,) the short 
time elapsing, from ten to fifteen minutes, at which the pressure was no- 
ticed, would not admit of a great increase of steam from the ordinary 
action of the fire, and the question arises, how did the explosion take 
place ? As no part of the boiler remains, with the slight exception of 
some rivet heads, and a broken stay which had been inside the boiler, 
the answer can only be conjectural. 

The power consisted of a horizontal condensing engine, with balance 
valves, and Sickel's cut-off; it is similar in plan, but far superior in work- 
manship, to one built at New York city and in use here. The cylinder 
is forward of the wheel shafts, and the boiler ahead of the cylinder, the 
furnace end being near the bow. 

At the time of the explosion, the ash pan was moved a litde ahead, 
and turned up on its edge; it is in good order; all of the grate bars and 
some of their bearers were thrown above fifteen feet from their original 
position on to the forecastle, they are uninjured; the same is the state of 
the foremast; it was wetted with dirty water, on each side, about twenty 
feet high; a little ahead of the boiler front remain, on each side, two 
posts or stancheons (unhurt), which support the carlins of the boiler- 
deck, some of the end pieces of boards still remain attached to them; these 
shew the marks of the dirty water; all the deck covering the boiler aft 
to the front of the small cabin, has been carried away. Bricks, and many 
pieces of light sheet iron work, and the broken steer-wheel are strewed 
on the main deck, some of the cast iron stands and pieces of sheet iron 
are carried aft nearly to the wheel shafts, and one check valve complete 
was thrown into the engineers' work-room, where also the second engi- 
neer was blown, and escaped with a slight scalding. The engine is 
ficarely injured; the separation of the steam pipe from the ade pipe, has 
been bv the tearing and breaking of all the flanch bolts, leaving the vul- 
canised rubber joint remaining in good order; the end of the throttle 
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valve lever being fastened by the usual thumb screw, remabs as it was 

at the time of the explosion; the steam passed this valve through a double 

crescent formed opening, measuring one-half inch 

at the greatest space; the diameter of the valve 

chamber being 15^ inches, gives such an area for 

the steam way as, for the size of the cylinder, 56 

inches by 10 feet stroke, and a cut>ofi* of about 

^ stroke, and a working pressure of 24 lbs. to the 

mch, would confirm that ^^the boat was going along 

regularly." 

All of the copper pipes, such as the feed, and blow pipes, &c«, attached 
to the lower part of the boiler, pass up through holes in the main deck, 
and are torn off nearly where they were connected with the boiler; they 
consist of heavy copper, and the soft solder on the ends of some of them 
give no indications of over heating; these pipes being on both sides of 
the boiler, near the ends, remain battered, and each set drawn out on 
the deck, slightly inclined aft towards the starboard and larboard sides, 
in lines nearly at right angles with the centre of the hull. The top of 
the starboard wheel*house is shattered by some solid body coming in 
contact with it. On the arch of this wheel-house, outside of it, and the 
after part of the boiler deck, and the top of the cabin, (the most abaft) 
there are many pieces of sheathing paper, felting, and small pieces, &c., 
dust of anthracite coal, (I send you a piece of the largest, which is partly 
consumed, and a piece of the hair felting, the fibres being perfect, with 
the dirt attached, — it and the piece of coal were near each other); along 
with this coal dust there still remained much water where it could be 
retained, both on the top of the cabin as well as the boiler and main deck, 
and the dampness and dirt showed the inside edge well defined, as a 
small part of the deck was perfectly dry and clean. 

The report was different in sound according to the position of those 
who heard it, thus: those nearest and above, described it as "dull;" fur- 
ther aft, "as a double report," (probably the boiler first, and the crashing 
of the wood work); and those at a distance off*, "as a dull booming sound 
like a distant cannon;" whilst those on the main deck heard no report 
at all. One of the deck hands, sitting abaft the wheel shaft, in the pas- 
sage formed by the wheel-house and engine timbers, heard nothing, but 
was knocked over by a rush of cold air^ (something similar to the windage 
of a cannon ball). It is confirmed by different persons, that there was a 
discharge of water and steam from the safety valve pipe an instant before 
the explosion. 

My opinion of the explosion is this: that one or both of the middle 
arches gave way, and the lower part of* the boiler opened out sideways, 
driving every thing outside before it, and tearing off and stretching out 
the pipes on deck, as before mentioned, and discharging part of the 
water in its flight, and then the upper part (or probably all) rose up in 
the air slightly inclined to the starboard side, tearing off the steam pipe 
at its joint with the engine; and as the boat moved ahead, a part of it 
came in contact with the top of the wheel house, and here as the mass 
had nearly come to a state of rest, the remaining water, coal dust, &c., 
was discharged from it on the upper deck; the mass of iron then feU into 
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the river oflftbe starboard quarter. One or more arches may have given 
way from the breaking or tearing away of the stays,* for it amounts to 
nothing that the pressure was less at that time than it had been before, 
for all conversant with machinery know that parts frequently give way 
when doing the least work. Another hypothesis is, that the intense local 
heat from anthracite coal just at that time may have caused the water to 
be driven out of the middle legs of the arches, and by opening the fire 
doors, pumping in water, or some other cause, the water passing back 
into the heated legs assumed the spheroidal state, or was otherwise in- 
stantly flashed into steam. That there was a sudden increase of pressure 
seems supported by the water and steam coming out of the safety valve 
pipe, by the valve being jerked up, and the water from the condensed 
steam formed in the pipe above the valve being ejected from it; or the 
safety valve may have been raised by the engineer, and if the first sup« 
position is correct, the commotion caused by it produced a shock and 
started the rivets and stays of the arches. 

That there was no neglect in the management of the boiler, seems . 
certain, for there were too many practical men about not to notice it if 
such was the case; all who knew the first engineer, Mr. Samuel Hill, 
speak in the highest terms of his professional ability, and give him the 
rare quality of being over cautious; he received the cause of his death 
at his post along side of the engine, which he only left from time to time 
to pass quickly to and from the fire-room. The engine was made at the 
Messrs. Leeds' foundry. No one can say how many lives were lost, as 
many had gone aboard without an invitation; five have died since the 
explosion. It is intended to recover the boiler if possible; — ^if it is found 
I will furnish you a drawing of it and any other particulars I may learn. 

I have been rather prolix in this account, but I preferred to give all the 
light on the subject I possessed, as it is only by apparent trifles that we 
will arrive at the solution of preventing steam boiler explosions. I may 
not be out of place in making a suggestion, which I have thought of 
doing for a long time. I have heard much testimony given on oath re- 
specting explosions, without at all bringing out facts in a scientific point 
of view which would be invaluable data. I would recommend that a 
code of questions, covering every supposed circumstance attending a 
boiler before and after its explosion, be drawn up by the General Go- 
vernment, printed, and furnished to the authorities of each city, or to 
gentlemen of known scientific and mechanical knowledge, with power 
to take testimony on oath, and that the questions and their answers h^ 
transmitted to one of the bureaus at Washington City; by this means 
much valuable information would be elicited for the benefit of all. 

Respectfully yours, 

A. C. Jones. 

P. S. The steamer "Knoxville's" boilers exploded at the levee a few 
hours ago, 6J P. M. You shall have the details in a few days. 

A.C.J. 

* The rivet heads, found on the det^, are square breakv, such as rivets present by the 
vwy common habit of hammering too long; one end of the stay rod is torn off, and ta 
the flattened part of the other end renudns part of a broken rivet 
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For the Journal of the Franklin Institute. 

What constitutes an Etigineer ? 

Within the last twelve months there have been three explosions on 
the Delaware, one at Baltimore, one at or near New Brunswick, N. J., 
and one at New York, all of them being boats belonging to this city, or 
but very recently from it. In two cases the safety valve was tied down. 
In three the boilers were too weak lor the pressure used, and in one a 
probable want of water was the cause. In the first the guilty reaped their 
reward by immediate death. In the second the engineers in charge were 
made to suffer from the ignorance or carelessness of others. The intro- 
duction of high pressure steam tugs on our waters has materially enhanced 
the dangers arising from the use of steam, particularly as these vessels, 
from the simplicity of their euiunes, are often entrusted to men who have 
no idea of the responsibility of their position, and are entirely ignorant 
of the first principles of steam. Much ignorance prevails in the commu- 
nity on this subject. If a man has a greasy jacket, and rails at anything 
like theoretical knowledge, he is immediately set down as a sound prac* 
Heal man. Now there are many grades of engineers, each competent in 
his grade, but out of it ofren at a loss. There are those who may be 
called constructing engineers, whose business it is to design and superin- 
tend the construction of engines; of this grade there are several varieties. 
One may be perfectly at home on marine engines and know but little of 
locomotives, and the reverse; but each will understand the general prin- 
ciples of the other, although deficient as to details. Then there are two 
classes of practical engineers; one of which is a mechanic and is engaged 
in building, while the other is employed in running the engine when 
finished. The first of these may be ignorant of the details of practical 
operation, and the last is too often ignorant of the first principles of me- 
chanics, either practical or theoretical. This last class do the mischief. 
' They are those who literally kill their thousands, not intentionally, but 
through ignorance. The history of steam navigation on the Western 
rivers is a history of wholesale murder and unintentional suicide. We 
say the general diffusion of knowledge prevents crime — a truth none deny 
— and we raise money for free schools that all may have the privilege of 
enjoying them, and at the same time employ engineers who know nothing 
of the priuciples of steam or practical mechanics. If they are prudent, 
things go on pretty well, but if rash, we soon have the records of a fatal 
accident; if the engineer is killed, that ends the matter; if not, he is ready 
to s^vear, if necessary, that the boiler had a plenty of water and very little 
stean, rather below the average, and a report is made out which states that 
no one is to blame. At the West they rtther enjoy these things than 
otherwise, and one year as a firem3n has in times past been a sufficient 
recommenla'ion as an engineer. I must not be understood as saying that 
all of this class are such as I have just been describing, but that it is too 
often the case. I am acquainted with some who, by years of practice, 
have become well worthy of confidence; but these men are now the 
last to denv, and the first to appreciate the value of proper theoretical or 
mechanical knowledge. Taking things as they are, and knowing the 
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fact that, for a few dollars a month, some owners of steamers will employ 
the ignorant, should not some means be taken to protect the community 
from the cupidity and ignorance to which they are too often subjected ? We 
have laws that compel all owners of steamers to have their boilers in- 
spected every six months, while at the same time we allow them to have 
any person for an engineer. A proper inspection of those who hare 
charge of steamers is necessary to the public good. Fulton. 



On the Form of Shafts and Axles. By Mr. Thomas Thorneycroet.* 

In order to arrive at proper proportions for any of those principal media 
of power, which are so fully employed in almost every branch of manufac- 
turing science peculiar to this kingdom, two or three leading points ob- 
tain, as axioms on which to reason, in order to arrive at satis£actory 
results. 

Taking, for instance, iron as the material in question, it is required to 
apply it in an entire new sphere of mechanical movement; the first leading 
point for examination is the law which limits the tensile and compressive 
powers of that material, and should the various forces which are about to 
be put into operation, be by any means calculable quantities, the tensile 
and compressive powers of the material being determined, there is before 
us an easy mode of arriving at satisfactory results. 

It has, however, been found of equal importance thoroughly to inves- 
tigate the cause of every failure in this material, and mark those parts 
where the greatest amount of weakness appeared, so that in re-construction 
the simple laws of strength, as determined by experiments, are applied in 
connexion with the results of practice, in producing principles of form 
and mechanical arrangement, better and safer than either of them alone 
would have done: yet, notwithstanding that by these means safer results 
have been obtained and brought into use, from the rapid advance of 
mechanical contrivance, the moving parts of machinery are being daily 
subjected to untried and incalculable forces; hence the necessity of uniting 
to former experiments and practice, experiments and contrivances as 
closely analagous to the peculiar circumstances which are found to operate 
so powerfully in deteriorating and destroying that most valuable material 
now under consideration. 

It would be deeply interesting to trace the many changes which have 
taken place in the formation of the various structures, both of cast and 
wrought iron, which have been brought into use during the last fifty years; 
some of these remain to the present, monuments of the skill of their pro- 
jectors, and at the same time proofs of the soundness of the principles on 
which they have been construfted: on others, causes have been in constant 
operation, gradually reducing the strength of the original mass until they 
have become unfitted for the purposes of their erection. 

In not a few instances these causes of weakness have been detected, 
and proper remedies applied by better arrangement of materials; and, 
in some instances, by the adoption of entire new principles of construe* 
tion. 

• From the London Artimi, ibr NoYomber, 1660. 
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If our attention is directed to the bridge class of structures, we perceive 
that, previous to the introduction of railways, the more general form was 
the simple arch, which, whether constructed of cast or wrought iron, there 
is left indisputable proof that the arch, as a principle, cannot be excelled^ 
either for stability or durability, and that, simply because there are in it 
fewer elements of self-destruction than in any other form or principle which 
has been applied for the like purpose. Hence it is not too much to pre- 
sume, that just in proportion as we leave the principle of the arch, and 
approach that form which necessity, in many cases, has rendered impera- 
tive, we introduce elements which, if not carefully watched, must sooner 
or later prove fatal to the stability of the mass. 

To determine what these elements of self-destruction are, and to what 
extent they arc in operation, has lately occupied the highest mathematical 
and practical talent of this kingdom; and they have recorded as the result of 
their experiments and investigation, that to resist the effects of reiterated 
flexure, iron should scarcely be allowed to suffer a deflexion equal to one- 
third of its ultimate deflexion, for should the deflexion reach one-half of 
its ultimate deflexion, fracture will sooner or later take place. It is, there- 
fore, reasonable to conclude that the greater the amount of rigidity rt is 
practicable to introduce into structures of this nature, the fewer will be the 
self-destroying elements in operation, and, consequently, the greater their 
durability. 

These deductions will receive very considerable support from the history 
of the various descriptions of shafting employed in the different manu- 
factories of this country; previous to the introduction of the slide lathe, the 
shafting employed in the spinning manufactories was a constant source of 
vexation and expense; the" want of that perfect parallelism which is now 
obtained exposed the shafl to vibration or bending at every revolution; 
the consequence was constant fractures. The same results have been ob- 
served and recorded in reference to the shafting in use in the iron works of 
this district; and if we pass to the main shafts of water wheels, or the 
intermediate shafts of marine engines, we see that what at one period of 
their history was considered good in principle, (viz. — ^parallel shafts,) 
have had to give place to others, more generally of increased diameter at 
the centre, or if parallel greatly in excess of former practice. Perhaps 
no better case could be selected than that of the intermediate shaft of a 
marine engine to illustrate the subject now before the institution, for 
there might be traced an almost perfect agreement in all the forces which 
act upon that shaft, and on the axles of either engines or carriages on a 
railway. 

The author of this paper beingr a manufacturer of railway axles, has 
had his attention drawn to the subject of the form of axles for some con- 
siderable time; and from his knowledge of the properties of iron, and his 
observations of the fractures of shafts and axles, has concluded that various 
forms of shafts and axles possess elements of self-destruction — that the 
fractures which take place are generally confined to given parts, and that 
those parts where fracture takes place exhibit errors of mechanical con- 
Btruction, or errors of mechanical arrangement, when in motion. 

A very extensive course of experiments has been gone through by the 
anthor, approximating as closely as possible to the forces on axles when 
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in use; and these have satisfied his mind, that just ia proportion as there 
are departures from certain fixed principles of construction in either shafts 
or axles, in the same proportion will be their liability to fracture. 

Before passing to an examination of the experiments, it may assist to a 
more correct elucidation of the subject if the railway axle is viewed as 
having certain relations to a girder in principle. Girders generally have 
their two ends resting on two points of support, and the load is either 
located at fixed distances from the props, or dispersed over the whole 
surface; just so with the axle; it has its points of support and its loaded 
parts, but it is not clearly evident which are the loaded parts and which 
the props. It has been stated that the wheels may be considered the 
props, and the journals the loaded parts; but it is thought that with equal 

f>ropriety the journals may be considered the props, and the wheels the 
oaded parts: if this latter opinion is at all admissible, we then have 
the load brought much nearer the centre of the axle than in the case where 
the journals are considered the loaded parts; and, besides, it brings more 
immediately before us the ii^uence which the inclined bearing surface 
of the wheels will necessarily have in increasing the power of any lateral 
or vertical blow, which the axle will receive through the wheels. It is 
found that the inclined surface of the wheel tire ranges from 1 in 12 to 1 
in 20, and, as a matter of course, the direct tendency of the wheels under 
a load is to descend that incline, so that every vertical blow which the 
wheels may receive is compounded of two forces, viz.: — ^the one to crush 
the wheels in the direction of their vertical plane, and the other to move 
the lower parts of the wheels together; it will be seen that these two forces 
have a direct tendency to bend the axle somewhere between the wheels; 
should that yielding or bending extend no farther than one half the elastic 
limit, if long continued, fracture will ultimately take place; but should the 
elastic limit be exceeded, the axle takes a permanent bend, the wheels 
are then diverted from their vertical plane, and, as a matter of course^ 
leave the rails. To demonstrate this is the object of the first experiment* 
An axle reduced in the middle to l^- inch dia. was placed upon two props 
4 feet 9 inches apart, and loaded in the middle, the utmost of its deflex- 
ion without a permanent set was '232 inches, the load carried 7 tons.. 
An axle reduce^ to 4 inches in the middle, and then placed upon the 
props 4 feet 9 inches apart, its utmost deflexion without a permanent 
set was '281 inches, the load carried 9 tons. Another axle, bit parallel^ 
4|^B inches diameter, was placed upon the props 4 feet 9 inches apart, 
its utmost deflexion, without a permanent set was '343 inches, the load 
carried 14 tons. Hence, by reducing an axle of 4^*5 ins. diameter in the 
middle to 3J inches, its limit of elasticity is reduced from *343 inches to 
•232 inches, and the load, to produce that elasticity, from 14 to 7 tons. 
Fig. 1 shows the position of the wheels to the rails when the bending of 
the axle has exceeded its elastic limit. 

The object of the second experiment was to ascertain what influenee 
the reduction of an axle in the middle would have on its strength to resist 
sudden impact, compared to an unreduced one; this axle was made as 
represented by fig. 2, which shows the end A parallel to the centre 4^ 
inches diameter, and the end B is drawn down from the back of the wheel 
towards the centre, where it is 4 inches diameter. The end A was dm 
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subjected to impact — ^e relative position of prop and rani was the back 
of the wheel and the neck of the journal, this end received 46 blows of 
the ram, and bent to an angle of 18°. The end B was then subjected to 
impact — the prop and ram m the same relative position, when it bent back 
to an angle of 22° with only 16 blows of the ram, (as shown by the dotted 
lines in fig. 2.) The object of the third experiment was to ascertain what 

Fig. 1. 






Figs. 3 and 3. 
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influence a dioulder behind the wheel would have on the strength of the 
nxle at that part, compared to one without a shoulder. Fig. 3 and 4 were 
one axle cut in two, the end E was turned from the neck of the Journal, 
leaving a shoulder |& mch deep as a stop to the wheel; the end F was 
turned from flie neck d'&e jouni^ to the same diameter, but no shoulder 
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left. The end £ was subjected to hydraulic presBure, the load being in 
a direct line with the shoulder, when it broke in two with a load of 60 
tons. The end F was subjected in the same way to hydraulic pressure, 
when it bent into the form shown by the dotted lines, with 84 tons. The 
object of the fourth experimentwas to ascertain what influence the position 
of the wheel, in relation to the neck of the journal, would have on the 
strength of the journal under impact. Fig. 5 was a piece of an axle with 

Fig. 5. 




a journal taken down at each end; the end 6 was keyed into a cast iron 
frame, the face of the frame in a line with the neck of the journal, the 
journal was then subjected to the impact of a ram falling 10 feet, when it 
broke off at the 7th blow. The end H was keyed into the cast iron frame 
in the same way, but with the neck of the journal projecting 1^ inches 
from the face of the frame, the journal was then subjected to the impact 
of the same ram falling 10 feet, when it broke at the 24th blow. 

From these experiments, and from the acknowledged deteriorating in- 
fluence of vibration or bending on iron, especially when continued any 
great length of time, it is the author's opinion that neither shafts nor rail- 
way axles ought to be reduced in the middle, but rather, if there is to be 
a departure from the parallel form, they should be made thickest in the 
middle, and thus effectually prevent any vibration or bending whatever; 
for it is the introduction of this principle into almost every description of 
beam and girder, also into the connecting rods of every description of steam 
engine, and into a large quantity of the shafting now in use, that has 
rendered the whole of these articles so superior m point of durability to 
what they were when other principles of form were in use. 

Mr. Thorneycroft gave a further illustration of the paper by reference 
to several specimens of axles which were exhibited to the meeting. Having 
obtained an axle which had a shoulder at both ends, he turned the shoulder 
off one end but left it on the other, and he found that in the instance 
where the shoulder was turned off, it required a pressure of 120 tons to 
break it, and 1^ inch deflexion; while the other end, where the shoulder 
was not turned off, broke with a pressure of 105 tons and J of an inch 
deflexion. — Proc. Lond. Inst. MecL Eng. 



Magnetic and DioTnagnetic Condition of Gases,* 

The Bakerian Lecture was delivered yesterday (Nov. 28, 1850) by 
Prof. Faraday to a crowded audience. At this late period of the montn 
we can only glance at the highly interesting investigations laid before the 
Royal Society, reserving a fuller notice for our next number. 

* From the London, Edinburs^, and Dublin Philoaoplucal ]tf ag«|inei December, 185(h 
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One of the cooclusionB arriyed at by the author was, that the motions 
of magnetic and diamagnetic bodies in each other do not appear to re- 
semble those of attraction or repulsion of the ordinary kind, but to be 
of a differential action, dependent perhaps upon the manner in which the 
lines of magnetic force were affected in passing from one to the other 
during their course from pole to pole, the differential action being in or- 
dinary cases between the body experimented with and the medium sur- 
rounding it and the poles. A method of showing this action with the 
gases is described, in which delicate soap-bubbles are made to contain a 

Siyen gas, and then, when held in the magnetic field, approach, or are 
riven fuither off, according as they contain gases, magnetic or diamag- 
netic, in relation to air. Oxygen passes inwards or tends towards the 
magnetic axis, confirming the results formerly described by the author. 

Perceiving that if two like bubbles were set on opposite sides of a 
magnetic core or keeper cut into the shape of an hour-glass, they would 
compensate each other, both for their own diamagnetic matter and for the 
air which they would displace; and that only the contents of the bulbs 
would be virtually in a differential relation to each other, the author 
passed from bubbles of soapy water to others of glass; and then con- 
structed a differential torsion balance, to which these could be attached, 
of the foUowing nature: — A horizontal lever was suspended by cocoon 
silk, and at right angles to the end of one arm was attached a horizontal 
cross-bar, on which, at about 1^ inches apart, and equidistant from the 
horizontal leyer, were suspended the glass bubbles; and then the whole 
being adjusted so that one bubble should be on one side of the iron core 
and tiie other on the other side, any difference in their tendency to set 
inwards or outwards fi'om the axial line causes them to take up their 
places of rest at different distances from the ma^etic axis; and the power 
necessary to bring them to an equidistant position becomes a measure of 
their relative mametic or diamagnetic force. 

In the first pmce different gases were tried against each other, and 
when oxygen was one of them it went inwards, driving every other out- 
wards. The other gases, when compared together, gave nearly equal 
results, and require a more delicate and finished balance to measure and 
determine the amount of their re^ective forces. 

The author now conceived that he had attained to the long-sou^t 
power of examining gaseous bodies in relation to the effects of heat and 
the effects of expansion separately; and proceeded to an investigation of 
the latter point. For this purpose he prepared glass bubbles containing 
a fill] atmoq)here, or half an atmosphere, or any other proportion of a 
given gas; having thus the power of diluting it without the addition of 
any other body. The effect was most striking. When nitrogen and 
oxygen bubbles were put into the balance, each at one atmosphere, the 
oxygen drove the nitrogen out powerfully. When the oxygen bubble 
was replaced by other bubbles containing oxygen, the tendency inwards 
of the oxygen was less powerful; and when what may be called an oxy- 
gen vacuum (being a bulb filled with oargen, exhausted, and then her- 
metically sealed) was put up, it amply bdanced the nitrogen bubble. 
Oxygen at half an atmosphere was less magnetic than that at one atmos- 
phere, but more magnetic than other oxygen at onepthird of an atmos- 

VoL. ZXIw— Thibd Simixsw— No. l^— Jaitvast, 1851. 6 
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phere; and that at one-third sorpassed the racnum. In &et, the bobble 
wib its contents was more magnetic in proportion to the oxygen it con- 
tained. On the other hand, nitrogen showed no difference of this kind; 
whether a bubble contained that gas more or less condensed, its power 
was the same. Other gases (excepting olefiant and cyanogen) seemed in 
this first rough apparatus to be in the same condition. 

Hence the audior decides upon the place for xero, and concludes that 
simfkle space presents that case. When matter is added to roace it cai^ 
ries its own property with it there, adding either magnetic or diamagnetic 
force to the space so occupied in proportion to the quantity of matter 
employed; and now thinking that the point of zero is well determined, 
he concludes to use the word magnetic as a general^term, and distiguiah 
the two classes of magnetic bodies into paramagnetic and diamagnetic 
substances. 



The Flax Maimfacture, — Steepvi^ Supentded^ and the Fibre adagpied to 
Cotton l^nning Machinery.* 

One of the greatest obstacles which has hitherto stood in the way of 
an extended cuitiyation of flax, viz., that of the trouble, delay, and ex- 
pense attendant upon its steeping, in order to prepare it for the market, 
has now been removed, by an invention which entirely dispenses with 
that process, and enables the grower at the smallest possible cost to send 
his fibre into the market By this process, of which Mr. Donlan is the 
inventor, the results are obtained by a combination of chemical and me- 
chanical means, and as it avoids all the expenses connected with steep- 
ing, the fibre may be prepared at a cost considerably below that incurred 
in the present process, and may be made, we are assured, applicable 
either for fabrics of the coarseness of nail b^ or canvas, or of die fine- 
ness of the most beautiful Brussels lace. But not only is the expense 
considerably less, but the time consumed in the preparation of the fibre, 
which, by the old process, ranfi;es fi*om ten days to three weeks, does 
not exceed as many hours by me unsteeped mode. It also possesses a 
vast superiority on account of the extreme simplicity of the means adopted, 
which may be made intelligible to, and performed b^, a mere child. But 
by far the most important and valuable part of this invention is, that it 
produces a fibre perfectly clean, and in its natural state, without any of 
the stains or impurities which necessarily attach themselves to the fibre 
during the process of steeping, and it also possesses the advantage of 
securing that regularity and uniformity of strength which to a greater or 
less extent is wanting in the steeped fibre. Application has been made 
for a charter of incorporation for a company whid^ will be prepared to 
purchase the flax prcniuced upon 100,000 acres in Ireland, at 12/. per 
acre, and to prepare it for the market in cases where the grower may not 
possess the necessary facilities for preparing it himself. 

The uniformity of strength and freedom from stain or impurity which 
exists in the flax prepared by the unsteeped process, has, within the last 
foor days, led to the practical demonstration of an invention, of the value 
* From the London Mechanic'! Megeiiiie, for NoTember, 1S60. 
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and importance of i^hicb, to the agriculturists and manufacturers of thi| 
country, it is impossible to form any adequate idea, and which consists, 
among other things, of the adaptation of the flax fibre to cotton ma- 
chinery. The patentee of this invention is M. Le Chevalier P. Claussen, 
member of the Brazilian Institute, weU known as the inventor of the ^ 
circular loom, and by his collections of objects of natural history and 
plants of South America in the British Museum, and in the Museum at 
raris. We had placed in our hands a quantity of flax rovings and yarns 
spun upon cotton machinery by the inventor, and we have had an op- 
portunity of personally inspectmg at Manchester the whole process con- 
nected with the invention, and the result has fully convinced us of its 
practicability. The finest portion of the yam spun, in our opinion, and 
we were confirmed in it by a gentleman of great experience and long 
connexion with the cotton trade, was equal in fineness to 120's cotton, 
the coarsest being equal to 60's. The application of such 'a test as that 
of 120's for the first time was certainly a most severe one; die result, 
bowever, was perfectly successful. A slight difficulty arose at first widi 
the machinery, in consequence of the length of the fibre; this, however, 
was easily obviated by a slight alteration in the position of one of the 
rollers. As the fibre, however, may be prepared to any length, there 
will be no necessity in future for even this alteration, the existing cotton 
machinery being perfectly adapted for the purpose of spinning flax pre- 
pared accordmg to the process patented by M. Claussen. 

The patent granted to M. Claussen for Endand, is for the preparation 
of flax m a short staple, so as to produce a substitute for wool and cotton 
capable of being spun upon cotton machinery, and also for the mixture 
of the materials thus obtained, which can be carded together with silk, 
cotton, or wool, or separately, as cotton for spinning into yams. The 
tight is also secured for preparing lone fibre as a substitute for silk, for 
bleaching in the preparation of materials for spinning and felting, and 
also in yams and felts. The inventor does not, however, confine him- 
self to flax for the purpose of producing a fibre adapted to his purpose, 
but states that he can obtain similar results from hemp, jute, Chmese 
mss, and, to use his own expression, firom ^^an old tar rope, or a bam- 
boo cane." 

As the patents are not yet secured for several continental states, we 
are not at liberty to state tiie nature of the process, or the means adopted 
for the purpose of bringine the fibre into the required state. We may 
«tate, however, that from 1^ cwt. of the flax fibre prepared and cleaned 
upon the unsteeped process, 1 cwt. of a substance, identical with clean 
cotton, can be produced at a cost for material of less than half a crown. 
Hie cost of manual or mechanical labor required in its preparation, in- 
cluding the expense of bleaching, an operation performed in a few se- 
conds, does not amount to more than seven-sixteenths of a penny per 
pound. 

The mixture of the two substances, viz., wool with flax reduc^ to a 
short staple, forms a fabric exceedingly durable, while its cost may be 
judged by the fact, that while wool costs 4g. 6d, the flax prepared and 
feady for spinning may be obtained for 6d. per pound, so that with flax 
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and wool spun together in equal qnaotitieB, the cost would be reduced 
by nearly one-half. 

But although the inventor has obtained a patent for the preparation of 
a fibre as a substitute for cotton, he does not indulge 4he visionary and 
. impracticable idea of being able to drive cotton out of the markets, his 
object being simply to provide a substitute for low cottons, in the manu« 
iacture of a variety of fabrics in which that valuable and over-wrought 
material now forms a part. In a branch of our trade, however, for the 
supply of which upwards of 770,000,000 lbs. of cotton were last year 
imported, it is not too much to suppose that there exists ample room for 
the consumption of very large supplies of home-grown flax, while the 
facilities which are now found to exist for carding and spinning together 
flax and wool, must also tend to open up new sources of demand among 
the manufacturers of Leeds and Bradford. — Mcnmg Cknmcle, JVbv. 14« 



On the Consumption of Smoke Jrom Furnaces cmd C/dmnies — Abatement 
of the Sm>oke Jfuisance.* 

The Town Council of Manchester are pushing to a practical test their 
powers (under a local act) of compelling the manufacturers to consume 
the smoke of their furnaces. A report of the Council's sub-committee 
on the subject contains this very encouraging summary of their successes: 

<^In conclusion, your sub-committee congratulate the committee upon 
the fact, that, in many instances, chimnies which were at one time the 
worst in the borough, and which almost incessantly emitted dense smoke, 
are now amongst the best; and upon the still more important and signi* 
ficant fact, that your sub-committee have obtained the favorable opinion 
of mill-owners generally as to the practicability of preventing smoke at 
what are termed heavy mills, and that such prevention can be secured 
without loss. In several instances, parties who had most strongly ex- 
pressed an opposite opinion, have with evident pleasure assured your 
sub-committee that they no longer entertain any doubt as to the practica- 
bility of preventing smoke, but also that such a happy change may be 
attained, if not with considerable economjr, at any rate without loss." 

Councillor Howarth added these interesting details — 

"He lately waited on Mr. Hugh Beaver, and ascertained that the 
quantity of coal formerl]^ used per week in his manufactory was 78 tons, 
whilst by the consumption of smoke and the improvement consequent 
on the adoption of the system, a weekly saving is efiected of 28 tons. ^I 
visited Messrs. Geoi^ Clarke & Sons' manufactory,' continued Mr. 
Howarth, ^and fliey told me the saving they efiected by consuming the 
smoke from their fires was upwards of & tons per week. They formerly 
used 140 tons per week, now they consume less than 100 tons. They 
have expended upwards of 1200/. on new boilers to their steam-engines, 
in order to abate the smoke nuisance; and they expect the outlay will be 
repaid by the saving of coal efiected in a year and a half.' " 

The local correspondent of a London journal observes — 
' "No one who has visited this town recently, and who recollecta the denaQ 

•From the London Mechanic'! Magazine, for NoTembor, I860, 
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doiidfl of smoke which oreihuiiff Ihe homif^ b«t muit make a reiy 
pleanng comparison in favor of the present appearance and condition of 
oar streets; and it is not less encouraging to and, from a statement made 
this morning by Mr. Coancillor Howar£, that idl this improvement has 
been ^feeted not only without k)ss but to the positive advantage of the 
manu£Eicturers. It is unquestionable that our manufacturers at me outset 
thought this legislative interference a great hardship; indeed, when sum* 
moned before magistrates, it has not been unusual to urge that the miti- 
gation of this nuisance was a delusion, and that the consumption of smoke 
was utterly impossible." , 



FRANKLIN INSTITUTE. 



Proceedings of the Spitted Monthly Meeting, December 19, 1850. 

S. y. Merrick, President, in the chair. 

Thomas Fletcher, Vice President. 

Isaac B. Garrigues, Recording Secretary. 

John F. Frazer, Treasurer. 

The minutes of the last meeting were read and approved. 

Letters were read from Messrs. Fox, Henderson & Co., London, and 
John M. Bemhisei, Esq., City of New York. 

Donations were received from Lieut. W. Reid, London, through W. 
C. Redfield, Esq.; Messrs. Fox, Henderson &Co., London; Hon. .k)seph 
R. Chandler, U. S. Congress; Messrs. Wm. E. Morris, £. D. Ingraham, 
and Frederick Fraley, Philadelphia. 

The periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's statement of the receipts and payments for the month 
of November was read. 

The Board of Managers and the Standing Committees reported their 
minutes. 

The Committee on Exhibitions reported the following resolutions in re- 
lation to the subjects referred to them by the Institute at its last meeting: 

Reaohedy That this Committee recommend to the Institute to award to Messrs. Cornelius 
& Co., of Philadelphia, a Recall Gold Premium, for the Lamps and Gras Flzttnes made 
and deposited by them at the late Exhibition. 

lietohed, Tliat by oar printed eirenkis, and the same as pnblished in the daily papers, 
we have advised all depositors that the Institute will not be responsible for any articles 
deposited at oar Exhibition, therefore, with regret, we are compelled to deny the claim for 
f 10, lor the Tidy deposited by Mr. T. Bonney, and lost. 

The same Committee also presented the following report: 

Thai they have revised theb report of the late Ezhibitioii, and have awarded to 

No, 3611. Composition Marble Mantels, 8labs» and Ornamental Work, made by Thos. 

W. Dafiene, of Philadelphia, A Recall First Premium. 

No. tS03^4*5. Composition Statuary and Figures, made by Edward Buftene, Phila- 

drtphia» A Recall Fir§t Premium. 
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A report from Ae Committee on (he School of Design for Women WM 

"*»*• , '. *, r^ 

On motion, a Recall Gold Premium waa awarded to Messrs. Corne- 
lius & Co. 

Resignations of membership in the Institute (3) were read and ac- 
cepted. 

Candidates for memberahip in the Institute (7) were proposed, and 
those proposed at the last meeting (149) were elected members of the In- 
stitute. 

On motion, it was 

Resolved, That the first resolution of the Institute, (as the establishment of the School 
of Design for Women, be altered by substituting the words 'Treasurer of the School Com- 
mittee' in place of 'Treasurer of the Franklin Institute,' where it occurs in the 6th line of 
the printed copies of the resolutions. 

Rewhedj That the President be authorised to appoint ten ladies and ten gentlemen a 
Committee of Visiters to the School of Design for Women. 

Retohedj That the Committee on Publications present a copy of the Journal of the In- 
stitute to the TeiriUny of Utah, agreeably to the request of J. M. Beinhisel, Esq., read 
this eyening. 

Nominations were made of persons to be Totedfor at the Annual Elec- 
tion for Officers, Managers, and Auditors, to be held in January next. 
On motion, it was 



Reeohedf That the Annual Election for Officers, Managers, and Auditors, for the < 
ing year, be held on Thursday, January 16, 1851, between the hours of 3} and 8 o'clock, 
and that seven members be appointed a Committee to receive the votes of the members 
and report the result 

The Committee were appobted. 

Mr. William D. Parrisk called the attention of the meeting to the ex- 

?losion of a steam boiler which recently occurred in Broad street, above 
^ine, Philadelphia. The explosion took place upwards, carrying off the 
head of the boUer (which was of cylindrical form, about 4 feet in diameter, 
and placed in the upri^t position) entire — the line of fracture following 
exactly the angle of the flanch with scarcely any variation, blowing off the 
circular head of the boiler, and leaving the flanch attached to the case of 
the boiler. This head was carried to the height of several hundred feet 
into the air, and fell in Broad street, about 100 yards from the boiler. The 
roof of the baildin|( and the adjoining walls were scattered in all directions, 
but no one was injured, although several workmen were employed at the 
time very near the boiler, and there were a number of dwellings in the 
vicinity. 

The bottom part of the boiler contained the fire-box, say 38 inches in 
diameter, which was surrounded by a water le^ of about 4 or 6 inches, 
the fire-bole openbg through the lefi; in the usual manner. On the crowa 
of the fire-box four vertical smoke nues, of about 9 inches diameter, were 
riveted, passing up into a circular smoke-box corresponding in diameter 
with the fire-box, and leafing a water space around it of about 4|^ bches. 
One side of this smoke-box was elongated and riveted to the shell of the 
boiler, thus forming a smoke-pipe passing through the water space, which 
conducted the hot air into a brick flue of about 4 inches surrounding the 
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iM^iler^ ind distributing fine heat over its exterior sur&ce from the point of 
•entrance to tiie top of the boiler, covering part of the water sur&ce and 
nearly the whole steam surface. From tliis brick flue an iron pipe con* 
ducted the heat to the smoke stack. 

The head of the boiler was made of boiler iron,<near |«in. thick, with 
a flanch turned to fit the inside of *the casing, and riveted to it. The 
inan^hole and safety ralve were in this head, and it had been secured by 
17 staj-bolts distributed over its surface, which passed down and were 
secured to the crown of the smoke-box. 

The boiler had been in use about two years prior to the accident. Two 
gauge-cocks were placed about 8 or 10 inches above the crown of the 
smoke-box. The safety valve lever was found much bent, but the valve 
and valve seat were lost. From inquiry, however, as to the size of the 
valve, &c., and observation of the diameter of the pipe, it was believed 
' that, with the weight at the end of the lever, it would require a pressure 
of 160 lbs. to the square inch to raise the valve. The ensine was repre- 
sented as being overtasked, requiring all the steam the boiler could make 
to do her work, and the explosion occurred during a temporary stoppage 
for the adjustment of some of the machinery, when the boiler was under 
her working pressure and generating steam rapidly. 

There was no evidence of water havbg been low in the boiler at the 
time of the accident, but I was convinced that there had been much care- 
lessness at times by the penx)n having charge of the engine, as it was ad- 
mitted that extra weights, such as pokers, had been hung upon the safety 
valve lever on former occasions, although it was stated not to have been 
done recently. On examination of the iron flanch of the head of the 
boiler, it was found to be very brittle, and there is little doubt that the 
angle of the iron was defective at the time the boiler was made, or had 
been rendered so by the unequal strains to which the head had been sub- 
jected, and it was evident by the examination of those sta^-bolts which 
were found, that many of them had been useless for a long time, showing, 
as they did, very few recent fractures. 

Dr. TurnbuU presented to the meeting two beautiful specimens of 
Oxide of Zinc Paint, dry and in oil, one specimen manufactured by the 
New Jersey Company, from the zinc ore found in Sussex county, N. J.; 
the second made by Leclaire, of Paris. An oral communication was 
made by him on the subject of its being perfectly harmless, and not 
causing any of the attacks resulting from white lead on the human body, 
and other serious dangers to workmen making or u^ng it, or to persons 
inhabiting newly painted rooms. It is a purer white, covers as well 
as the first quality white lead, and does not require a greater number of 
coats. He exhibited specimens of the paint on glass, and compared it 
ivith the finest white lead. The price, at present, is double that of lead, 
but, on account of its lightness, it will cover a much larger surface. 

The New Jersey specimen was as white as the French, and sold at a 
less price, the^ having improved very much in its manufacture since last 
March, at which time he brought the subject before the Institute, the lot 
marked No. 3 being one obtained from them at that time. 

The oxide of zinc paint will be found a most admirable article along 
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the flea coast, not bebg changed by the agents whidi dealroy the whke 
lead, for ^hen acted upon by hydrochloric acid and hTdroflulphnret of 
ammonia it was not altered in color, while the white lead becomea black 
or brown. It is not changed by sulphurous exhalations so common in 
cities; it preserves its whiteness in coffee houses, theatres, labon^orieB, 
stables, &c.; also in vessels, nptwithsfanding the gM arising from the hold. 
Mastics can be obtained with the oxide of zinc, either in oil or water, so- 
perior to those made of white lead, and it is now used in the large e8> 
tablishment of the Messrs. Merrick & Son, particularly for the seams in 
machinery. 

This paint acquires a-hardness which permits a very fine polidi, being 
a most admirable covering for all kinds of metallic surfaces, and resisting 
the action of tbe air. 

It is well adapted to artistic painting in oil, water, wax, or watet oolom, 
and permits the drawing of the finest lines. 

Mode qfjfyplying the Zinc Paxni. — ^It is used exactly like white lead 
on new wood, plaster, stucco, metal, &c., only the workmen must be eare« 
ful to wash the vessels or brushes previously used for while lead with 
spirits, not to keep the paint too thick, and to bear on the brush mth less 
strength. The zinc being impalpable, ^nding is not necessary. To 
paint with varnish, resin, or spirits, the zinc ought to be ground first in 
spirits of turpentine. 

Tbe siccative or dryer based on lead should not be used, but a man« 
ganesed drying oil, which is manufactured for this paint, must be added 
to it, in the proportion of from three to six per cent, of the cdl used. 



BIBLIOGRAPHICAL NOTICES. 



The Progress of the Development of the Law ofStormSy and of (he Variable 
Windsy with Practical .^plication of the Sidject to JVavigaium; illustrated 
by charts and wood cuts. ByhiExrr. Col. Reid, C.B., ¥• R. S. London: 
John Weale. 1849. 

The theory maintained by Col. Reid in regard to the great storms being 
of a vortical nature has long attracted the attention of meteorologists and 
elicited much discussion. Whatever may be the correctness of the theory, 
its originator (Mr. Redfield) and himself deserve the credit of having 
earnestly labored to deduce practical value from it, and, if we are to be- 
lieve the numerous and constantly increasing records of accidents encoun- 
tered or avoided by vessels, with no little success. In the present volume 
additional details of great interest are given upon this subject, and the 
whole matter copiously Slustrated by diagrams and charts, shewing the 
indications b]^ which the commander may recognize the approach of a 
storm, its position in reference to him, and the direction of its progress, 
and the proper course to be pursued in order to avoid as far as possible 
its evil effects, as well as to shorten their voyages. It would appear that 
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Ae Britidi Goyennnent and their marine are folly aware of the importance 
of these views, and that the French are following them in attention to the 
same subject. What part our own government officers may have taken^ 
or may now be taking, in this most important inquiry, does not appear, 
bat from its paramount value to our commerce, we suppose it cannot have 
escaped the practieal attention either of Mr. Bache or Lieut. Maury, and 
by their assistance we may soon hope to see the subject still farther eluci* 
dated. F. 



Chemical ExperimenJtSy Ehistrating the Theory ^ Pradice^ and ^plication 
of the Science of Chemistry. By G. Francis, F. L. S. *d new and imr- 
proved ediiion. Philadelphia: Daniels & Smith. 1850. 

This is a new, and claims to be an improved, edition of a very valuable 
and unpretending treatise. The '^novelties and improvements'' are some- 
what hard to discover, for, upon a rapid comparison with the London 
edition of 1845, it appears to be an exact reprint, if not a mere re-issue, 
with a new title page. The treatise, however, has been written for the 
purpose of exciting and encouraging young experimenters to inquire into 
the apparent mysteries of chemistry, and contains a great number of well- 
devised and well- described experiments, the apparatus for, and method 
of, performing which are fully illustrated by plain wood cuts. The ^p* 
paratus recommended is such as is, for the most part, cheap and easily 
procured, and in many cases can be made by the experimenter for him- 
self. The experiments are, however, intenaed to be made on a small 
scale, the advantages of which the mothers of the novices, and others 
compelled to reside in the same houses with them, will no doubt duly 
appreciate. Besides these, the book contains descriptions of interesting 
processes, such as photography and the Daguerreotype, and recipes for 
the compounding of savory and comforting stomachic appliances, such 
as soda water, lemonade, and ginger beer, which being simply and in 
proper proportions set down, and without quackery, add decidedly to the 
value of the book. To those who will get it on our recommendation, it 
will prove a volume full of amusement and equally fraught with good 
mstruction. F. 



Documents relating to the Manufacture of Iron in Pennsylvania, Published 
on behalf of the Convention of Iron Masters ^ which met in Philadelphia 
on December 20, 1849. 

We have had the pleasure of examining a volume of some 115 pages, 
sold by Lindsay & Blakiston, Philadelphia, bearing the above title, and 
deem it eminently worthy of a notice in our Journal. It contams a great 
amount of practical information on the state of the iron manufacture in 
our commonwealth, and some important details of the cost of producing 
the article both at home and abroad. A Convention of Iron Masters re- 
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siding in the State, which assembled in Philadelphia in 1849, appears to 
have authorized this publication by a general committee, and while our 
position compels us to abstain from the expression of any opinion on the 
purely political arguments contained in the memorial, &c., we deem it 
ri^t to say, that a vast number of facts haye been brought together by 
the committee which will furnish abundant matter for reflection to the 
political economists of both the free trade and protective schools. Addi* 
tional value i^ given to the statistics furnished in the book, from the fact 
that the gentlemen compiling them are, almost without exception, actu« 
ally engaged in the manufacture of iron. From the tables contained in 
our present number, and which by the kindness of the committee we are 
enabled to give to our readers, some idea may be formed of the magnitude 
and importance of the interest intended to be promoted by the dissemina- 
tion of such matter. The whole book is well and lucidly prepared, and 
contains numerous diagrams and schedules, showing the great fluctuations 
to which both the domestic and foreign production are subject. We 
eommend it to the perusal of our readers generally, and have no doubl 
that it will yield them the same pleasure we have enjoyed in following 
the committee through their luminous array of facts and figures. P. 



ExplanaHan* referring to ihefoUowing Table»» 

* * * The fiiets thus collected are contained m a condensed fonnjn the foUowmg- 
Hfteen tabular statements, the first eight of which comprise aU the works in the State east 
•f the AUegheny Mountain, and the last seven those west of that movntaia. The retolts 
shown by the tables may be briefly summed up as foUows: 



The total number of oounties in the State is • 
Of these the number now containing Iron Works is 



63 
43 

17 



The number containing no Iron Woiks, . 

Of these seventeen counties, however, nine contain abundance of iron ore and coal, but 
owing to the absence of any cheap road to market, they yet remain untouched, leaving 
«nly eight counties, of sixty-two in the State, not suited to the manufacture of iron. 

Production of Iron from the Ore. 

The following table shows the number of Furnaces of each sort and of Bloomeries in 
Ihe State; the capital invested in land, buildings, and machinery; their present capaci^ 
the actual make in 1847 and 1849, and the probable make of 1850, respectively. 





No. 


Investment 


Present 

capacity. 

Tons. 


Make 
1847. 
Tons. 


Make 
1849. 
Tons. 


Make 
1850. 
Tons. 


II] 


^Anthracite Coal, 
Bituminous Cod, 
Coke, 
Charcoal hot blast, 

" cold « 
Bloomeries, 


67 
7 
4 

85 

145 

6 


$3,331,000 

333,000 

800,000 

3,478,500 

6,170,376 

38,700 


331,400 

13,600 

18,000 

180,706 

178,664 

600 


151,331 

7,800 

10,000 

94,519 

136,166 

645 


109,168 
4,900 

68,303 

80,665 

336 


81,351 
3,900 

43,555 

70,737 

380 




ToUls, 


304 


$13,931,576 


550,959 


889,350 


353,370 


198,813 
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The following table ahowa tlie number of Foigea and Rolling Mills in the State; the 
inyeatment in landa, buildings, and madunery; the total number of converting fires and 
their capacity per annum, and their make in 1847 and 1849. 





No. 
woika. 


Investment. 


No 
fires. 


No. 
puddling 
furnaces. 


Capacity. 
Tons. 


Actual 

make 1847. 

Tons. 


Actual 

make 1849. 

Tons. 


Charcoal forgee, 
Rolling Mills, 

Totals, 

i 


121 
79 


$2,026,300 
5,654,200 


402 


436 


50,260* 
174,4L0t 


39,997 
163,760 


28,495 
108,358 


200 


$7,580,500 


402 


436 


224,650 


203,727 


136,853 



* 402 fires al 125 tons per fire per annum. 

1 436 furnaces at 400 tons per furnace per annum. 

The total number of Nail Machines in the State is 606. The annual production of 
each machine averages 1000 kegs of 100 lbs. each, making 606,000 kegs, or 30,300 tons 
a year. Of the product of the Forges two-thirds are sold in the form of blooms to the 
Rolling Mills, and are manufKtured into boiler plates, horse shoe rods, and bars for the 
manu&cture of scythes, axes, edge tools, and cutleiy, and other articles requiring a high 
polish. The remaining one-third is sold in the form of hammered bar iron in competition 
with Swedish and Russian iron. 

The Conversion of Iron into StuL 

The following is a list of all the Woiks in the State engaged in the conversion of Steel: 



County; 


Situation of Works. 


Owners. 


Amount annually 

converted. 

Tons. 


n 


r Philadelphia, 


Kenshigton, 


Jas. Rowland 6c Co., 


600 


1 


« 


a 


J. Robbins, 


500 


M 


M 


Eatp dt Brink, 


100 


^J 


« 


M 


Robert S. Johnson, 


400 


S 


M 


Oxfoid, 


W. dt H. Rowland, 


700 


9 




Martic, 


R. db G. D. Coleman, 


400 


f 


York, 


Castlefin, 


R. W. & W. Coleman, 


100 


t 


fAUegheny, 


Pittsburg, 


Singer, Hartman dt Co., 


700 


M 


M 


CBleman, Hailman dc Co., 


800 


(( 


M 


Jones & Quigg, 


1,200 


? 


a 


tt 


Spang db Co., 


200 


•< 


« 


G. & J. H. Schoenberger, 


200 




<• 


M 


S. McKelvy,* 

Total tons. 


178 






6,078 



* These woiks hare only been in operation six months. 44 tons of the above amount 
is cast steel. 

The total number of Iron Works of all kinds in the State is 504 

The capital invested in laAds, buildings, and machinery, * $20/^02,076 
The number of men employed, .... 30,103 

The number of horses employ^, .... 13,562 

Tlie capital invested includes only such lands and buildings as belong to the Iron Matter, 
and such as are duectly dependmt on the Iron Works lor their value. 

Thus the value of ftrms, grist and saw mills, and similar property, horses, wagons, tools, 
jnd the like, and the dwellings of workmen near laige cities, are ef glided, because, tiiough 
.belonging to the works, they hare an independent vainer 
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The value of all coal land hai been also exolnded, both for the reason juat giTen, and 
because it is the custom throughout the State, with very few exceptions, to purchase coal 
delivered at the works. The capital, and men, and horses employed in mining and trana'- 
porting this coal to the works, and in transporting the finished iron to market, have also 
been excluded from the above account, because sufficient data were not in my possesnon 
for more than a conjectural estimate. 

More than one-half of the Anthracite Furnaces, and a portion of the Charcoal Furnaces, 
purchase their ore of the farmers in their vicinity, who dig it on their farms and haul it to 
the furnaces in the winter, and at other times when they are not more particularly occu- 
pied with their agricultural labors. There are other large and valuable ore banks in the 
State which belong to parties who work them and sell the ore to furnaces in their vicinity. 
The value of all these ore banks, and the number of laborers employed at them, are ex- 
cluded from the above account, which comprises only such real estate as belongs to per- 
sons in the iron business, and is indispensably requisite to cany on such business — and 
the number of men and horses directly employed by them. 

The number of men thus engaged, over and above those reported to me as in the pay 
of the Iron Manufacturers, may be very nearly approximated by reference to tables A and 
B, pages 89 and 91 in the communication of 8. J. Reeves, Esq., on the elementary cost 
of making pig and bar iron. On the basis of these tables I have calculated the number of 
laborers not in the pay of the Iron Masters, but directly dependent on the Iron Works for 
support, to be 7081 for the Blast Furnaces, and 4432 for the Rolling Mills, Forges, dec; 
making together 11,513 to be added to the number above stated, or a grand total of 41,616 
men dependent on the iron business in the State. Allowing five persons to each laborer, 
we have a population of 208,080 persons, or about one-tenth of the entire population of 
the State, dependent on the manufacture of iron. 

The consumption of fuel in all the Iron Works of the State in 1847 was as follows: 

Anthncite coal, 483,000 tons, at an average value of $3 per ton, $1,449,000 
Bituminous coal, 9,007,600 bushels, at 6c, . 460,880 

Wood, 1,490,262 cords, at $2,* 2,980,504 



Total value, $4,879,884 

The ton of iron is always the gross ton of . . . . 2240 lbs. 

Except BtoomB and Puddled Bar^ which are bought and sold by the Ankoney 

or double gross ton of ...... 2464 «< 

And Nails, which are sold by the net ton of . • . • 2000 ^ 

Anthracite Coal i8 6o\dhjitiegro98 ton .... 2240" 

Bt^umtnotM Coo/ by the bushel of • . • . .80" 

In the statement of the Blast Furnaces, in the column headed "kind of ore used," 

H signifies Brown Hematite ore. 

M " Magnetic ore. 

F " Fessiliferous Red Oxide or Fossil ore. 

C " Argillaceous Carbonate. • 

B " Bog ore. 
In the column headed "Blast — ^Tuyeres — ^Diam.," the figures, represent the diameter oi 
the blowing nozzles. 

In the column headed "Pressuie," the figures represent the pressure to the square inch 
in pounds avoirdupois. 

In the column headed "Market," 

"£" means Philadelphia. 

«W" « Pittsburg. 

"H" " Home— or the vicini^ of the woiks. 
In the column headed *'kind of metal made," 

1 signifies coarse grey or best foundry iron. 

2 " dose grey iron. 

3 " mottled and white iron, or hard iron. 

In some instances there are figures in the column headed "Situation, Post Office," when 
such occur they signify the distance of the woriu from the Post Office. 

The Hot Blast Furnaces which have dates assigned them prior to 18S0, wne boilt for 
Cold Blast Furnaces, and have been since changed to Hot Blast 

• ThJs value is intended to indnde the cost of oonrerting into CbsrooaL (the Ibrm hi which it is geneniUy 
«Mi«a]iudOaBddeUTeringstthel\VD^ It would be eqairatont to flTV cents a hnshel m the arersss 
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w renosyirania, In the year 



SJLand and Buildings m each County in EASTERN 



FORGES. 


ROLLING 
MILLS. 


TOTAL. 


1 


i 


No. 


Imattiaeiit. 


F. 


No. 


IiiTwtmeot 


F. 


No. 


Investment. 


^' 


1. A 
















1 


4,000 


1. 


3. ] 
3. ] 


14 


314,000 




1 


50,000 


6 


37 


923,000 


8. 


3 


18,000 









4 


6 


53,000 


3. 


4. ] 


33 


330,000 




5 


310,000 


8 


41 


1,231,000 


4. 


5. ] 
















3 


120,000 


5. 


6. ] 





















6. 


7. ( 


3 


13,800 









1 


10 


119,500 


7. 


8. < 


4 


75,000 




1 


75,000 


10 


12 


524,000 


8. 


9. < 


1 


5,000 


1 


3 


303,000 


10 


20 


1,107,500 


9. 


10. < 


6 


106,000 


3 


14 


643,200 


3 


25 


1,248,200 


10. 


iL i 


5 


63,000 


3 


5 


114,000 


10 


20 


665,000 


11. 


19. i 















1 


84),000 


12. 


13. i 


1 


15,000 









1 


6 


220,000 


13. 


14. 1 


3 


19,000 


1 


1 


30,000 


5 


9 


282,000 


14. 


15. 1 









1 


16,000 




1 


16,000 


15. 


16. 1 


8 


61,500 


1 


1 


32,000 


8 


17 


306,500 


16. 


17. 1 


11 


356,000 


1 


3 


65,000 


16 


28 


896,0^/0 


17. 


18. J 





















18. 


19. 1 














1 


9 


478,(/K) 


19. 


30. 1 


3 


28,000 




3 


47,500 


1 


8 


150JiOO 


20. 


SI. 1 


1 


13,000 


1 


3 


400,000 


1 


8 


702,CHH> 


21. 


23. 1 


3 


70,000 











9 


685,000 


22. 


33. I 


13 


333,000 




3 


315,000 


5 


30 


1,273,000 


23. 


34. 1 


3 


60,000 









5 


7 


165,000 


24. 


35. 1 
















1 


15,000 


35. 


36. ] 


3 


30,000 




4 


187,000 


3 


12 


503,000 


36. 


37. ] 


1 









3 


4 


146,000 


37. 


38. 1 







1 


35,000 


3 


6 


397,000 


38. 


39. 1 



















39. 


30. 1 


1 




1 


185,000 


4 


7 


365,000 


30. 


31. ] 



















31. 


33. ] 


3 


3 


8 


307,000 


3 


11 


353,000 


32. 


33. S 



















33. 


34. S 



















34. 


35. ^ 


6 


1 


1 


30,000 


6 


12 


354,500 


35. 


36. 1 







1 


5,000 


1 


2 


35,000 


36. 


37. 1 


1 









3 


• 4 


37,000 


37. 


38. 1 



















38. 


39. \ 



















39. 


40. 1 


3 











3 


8 


368,000 


40. 




118 


3,013,300 


13 


56 


3,138,700 


130 


364 


13,614,700 





I (jflhe Temaining furnace will be completed and blown in, as it is to 
takeli 



Inate; B., Boir Ore. 
J1845. 
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riA, in the year 1860. 



No. 
men. 


rroanci. 


Aetoal 
iMk« 
1849. 


Form In 
which Iron 
iMVMthe 

Work*. 


Menuid 
boytem- 
plnyad. 


HOTMt, 

mulMand 

oxen em- 

Ptoyad. 


MARKET. 


Tom. 


Cai 1 

1 

1 

1 

Mo 3 

Nd 1 


10 
65 
80 
40 
280 
70 


10 
65 
80 
40 
100 
40 


Bars. 

44 . 

U 

U 

<C 

U 


6 
85 
13 
12 
30 
13 


2 
12 

8 

4 
12 

2 


Home. 

»« 

M 
«( 
«« 


7 


545 


335 


97 


40 





Ittced. The aTeiage annual capacity is 50 tons per fire, which, 
for 



l^elonging to either of the other classes. 



5t 


No Farnacea 
rnnnimr, 18S0. 


Men and 
boyeem- 
ployad. 


Hortee, 
mulea and 
oxen em- 
ployed. 


Deacription of 
Ixon made. 


Kind of 

Power 

employ 'd 


AAdal 
make 


Capa. 


;" 


Pud. 
dling 


Ueni- 
ing. 


1840. eity. 






1 


14 
25 

7 
13 


3 
6 

1 
2 


Axles. 
Blooms. 
Steei plates. 
Saw plates. 


Steam. 




600 

800 

1000 

600 


^ 


1 


59 


12 


3000 



\ 



v*** 
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i 
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Vox. 
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iHtatwNSYLTANIA in the year 1850. 



il^NN! 



v^»ited in the Land and Buildings 




FORGES. 



ROLLING 
MILLS. 



».* Total 



r. No. Inv"*m«"« p. 



%^ Oambd 
5^ ClarioA 
7. Cmwfii 

, 9. Erie, 
\lO. Fayetti 

111. Fore8t| 

1 12. Greeny 
J 13. Indiavl 
1 14. Jeffem 

15. I#awra| 

16. McKei 

17. Biercei 

18. Som6« 
Vema 

II. l^aahi 



4,000 



6,000 



2^,000 



14,000 



S.» Total 



No. 



23 



Inveatment. 



1,837,000 
175,000 



115,000 

250,000 
48,500 



2,425,500 



TOTAL. 

S.» total 



No. 



55 



16 
18 

6 

6 

30 



140 



Inrestmeut. 



1,837,000 
1,387,560 

190,000 

222,000 

1,221,166 



12,000 
266,500 



138,000 

310,000 

471,000 

60,000 

576,150 

196,000 



6,887,376 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13, 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



»l 
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A Deta^NiirSTLTANIA in the year 1850. 



XiQjUy^' 



J No.honesl 



8TACK. 



Kind of 



Kind of 



.wft y I Matu i I firr^*^^- 



fi^^SYLTANIA in the year 1 8ffO. 



=3 

Dlam. 




Kind of 


Kind 






1 Both. 
* feel. 


"iT' 


Power 
Q«ed 


metal 
and No 


Coiwcitj. 


Remnrld. 










Tom. 




AH t 

Can 9 


33 
30 


w.&s. 

Water, 


3 
3,3 


1,800 
1,800 


• 


? 9 


30 


(i 


3 


1,8U0 


_ 


Clai 7,10 


30 


(( 


1,2 


1,450 


Leased by Reynolds & Etbhs. 


IndJi 9 


30 


(i 


9,3 


1,800 


Bosh 7 feet untU 1847. 


« 8 


30 


(i 


3,3 


1,400 




Lai« 10 


34 


Steam, 


3,3 


3,000 




Men 10 


38 


ii 


1,3 


3,000 




C( 


9 


40 


(( 


3,3 


1,800 


Leased by Whitaker & Watson. 


i| 


8,6 


34 


it 


3,3 


1,600 




« 


8 




Water, 


3 


1,400 




1 


7 




t( 


3 


1,000 




4 


7,6 


33 


Steam, 


8,3 


1,000 




Son 


8 


30 


Water, 


3,3 


1,400 


Abandoned 1838, rebuUt 1846. 


Ven 


9 


37^6 


(C 


8,3 


1,800 




1 


8,6 


38 


Steam, 


3 


1,600 


Leased by J. Dempsey. 


Wei 


9 


33 


it 


3 


1,800 


- 




9 


33 


Water, 


3 


1,800 






39,330 





18,000 
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A DetalkNi^STLTANIA in the year 1850. 



COUNTY d 



No. hones 
and males 



STACK. 



No. 1 i_ 



Kind of Kind of 
Powar I Metal 



iSuadtT. 



* From the London Arcbitect, September, 1850. 
Vol. XXI^^Thibd 8bbiks<--No. 8.— Fkbbvabt, 1851. 7 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



JOURNAL 

or 

THE FRANKLIN INSTITrXE 

OP THE STATE OF PENNSYLVANIA 

VOS THX 

PROMOTION OF THE MECHANIC ARTS. 



FiSBBVARY, 1851. 



CIVIL ENGINEERING. 



Improvements of the River Seine. By Geo. R. Buenell,* 

Some very important works are in progress at present upon the river 
Seine, for the improvement of the navigation of that river, a succinct ac- 
count of which is appended. 

The Seine has a very long devious course, principally through a vaDey 
in the tertiary limestones of the Paris basin, and through the chaUc between 
Mantes and the sea. It is veiy subject to floods in the winter and spring, 
which come down from the hills of "Burgundy with considerable violence; 
whilst in the summer it is often so low that, as in 1842, the navigation 
by barges drawing 4 feet water is suspended. The tide runs to a little 
beyond Pont de I'Arche, a distance of perhaps 60 miles. 

Owing to the configuration of the embouchure a bar is formed at 
Quilleboeuf and Tancs^rvDle, at a point where the river — which had pre- 
viously spread out on both sides over aflat alluvial plain, sometimes bare 
at high tides — is contracted between two advancing spurs of the chalk 
formation. Formerly the regime thus superinduced was such as to give 
rise to a "bore" of about 3 to 4 feet high occasionally; but at neap tides 
there was never enough water on the bar to allow a 400 tons' burden ship 
to mount the river, alQiough directly the stream became narrowed above 
ViDequier, suflScient depth to float even a 1000 ton ship existed at high 
tides. 

The objects proposed then were to deepen the river so as to allow large 
vessels to reach Rouen, and to establish such a svstem of locks, &c., m 
the upper portion, as to ensure a constant depth of 6 ft. 6 in. in tiie driest 

* From the London Architect, September, 1860. 
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74 Civil Engineering. 

seasons as &r as Paris. The works already executed have succeeded 
most remarkably in the attainment of these objects as far as they bore 
upon them. They are as follows: — 

Tidal Portion. — ^Up to August, 1850, they had been confined to the 
embankment of the river between Candebecto VillequierandQuillebceuf, 
by means of rubble*stone embankments of length of 18,000 metres on the 
nj^t bank, and of 9600 on the left bank. At the point where the works 
commenced the channel was made 300 metres (1000 feet) wide; and it 
was augmented 10 metres in a kilometre, or in the ratio 1 : 100 to the 
embouchure. The concave embankment was found to require twice as 
much stone as that upon the convex side, the former taking 100 metres 
cube, the latter 50 metres cube, per metre forward. 

The result has been to deepen the river 2*80 metres fa little more than 
9 feet). The *^bore" has disappeared in the parts regularised; the length 
of the duration of the flood tide increased one hour; the still water, or dead 
tide, has also gained a quarter of an hour. The flood would be sent much 
further up the country did not the stone thrown to protect the feet of the 
piers of the Manoir Bridge, on the Rouen and Paris KailwaV} act as a dam 
to keep it back. It is probable that the result of the works in the river 
upon this bridge will be to throw it down. 

The total cost of the embankments has been hitherto 2,310,000 francs, 
or 92,400/. sterling, being at the rate of 3 francs the metre cube of stone 
in place. 

To complete the project, it would be necessary to execute above Can- 
debec and la Meilleraie 5122 metres of embankment on the right, and 
8700 upon the left shore. Below Quilleboeuf it is proposed to continue 
the channel through the sandbanks of the embouchure, by the execution 
of 12,540 metres on the right bank, and 9600 upon the left. 

Jfaiural Water Course above Tides. — The system adopted for the at- 
tainment of the depth required in this portion, has been to erect a series of 
barrages or weirs upon the river, so as to divert the water into the arm 
rendered navigable, and to leave an overflow under the control of the 
locksman at the head of the pond or reach. 

The weirs are formed according to the plan so successfully applied by 
M. Poir^e at Bezons, consisting of a series of wrought iron frames with 
wooden blades to close the openings, fixed by hand; the wing walls are 
in stone, and dressed ofi* at a level to allow any flood-water to overflow at 
6 inches above the depth required in the lock, should any sudden flood 
come down by night. The locks are made 120 metres long by 12 metres 
wide (400 feet by 40 feet), and a fall of 2 metres, or 6 ft. 7 in. nearly. 

Originally it was proposed to form at least ten of these barrages. The 
first is formed in Paris itself, and is actually in course of execution; the 
river is being inclosed to a width of 32 metres in the narrowest part, be- 
ginning from the extremity of the Isle de la Cit6, and terminating at the 
extremity of "terre Plein" of the Pont Neuf. The wing walls of the dam 
are dressed ofi* at a height to secure 2*16 metres water; the barrage is 
meant to heap them up to 2-26 metres; but of course before arriving at this 
height, some of the blades would be drawn. Quay walls and roads, with 
incUned approaches from the upper level, are being formed; a large culvert, 
2*50 metres wide by 2*50 metres from invert to key, is also constructed 
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to take off the lateral sewers to a level below the locks. These works 
are estimated to cost 200,000/. sterling. 

Connected with these works may be cited the lowering of the roadway 
of the Pont Neuf, to cost 72,000/. The old arches are cut away where 
necessary, and replaced by new arches of an elliptical form, the space be- 
tween the new and old work, where any exists, being filled-in with hy- 
draulic lime concrete. The scaflblding employed is very remarkable, 
being in fact a suspension scaffolding, hanging from the turrets on the 
piers of the bridge. Indeed, it would be impossible to imagine how works 
could be so carefully, so perfectly, and so elaborately executed, as all these 
are, unless by French engineers, working wilh government money. 

Other barrages have been executed at Bezons, Andresy, and Vernon; 
one at les Poses, near Pont de I'Arche, is in course of execution. Barrages 
are to be formed immediately at St. Ouen Meulan; others are proposed at 
Suresncs, Maisons, Triel, and perhaps others below Meulan. 

The barrage executed at Bezons, at a cost of 70,000/., gave a sur- 
elevation of 120 metres (4 feet) at a distance of 7^ miles from the locks, 
the fall of the river being on the average 0*10 per kilometre, or 1 in 10-000. 
The heaping-up of the waters by the barrage of Andr6sy is felt in the Seine 
and Oise, at a distance of 20 kilometres, or 12^ miles. 

At some future day I will send you drawings of the barrage of Bezons, 
which will illustrate the very simple, but efficient means employed on this 
rivet-, to canalise it completely. 

Southampton, Oct. 23, 1850. 



VentilationJ 



Sir John Walsham has devised a very simple plan for ventilating work- 
houses, and which has been most effectual in the several unions where it 
has been introduced, and would, no doubt, be equally available for hos- 
pitals, factories, or workhouses. It consists of zinc tubes, three inches in 
diameter, perforated at the sides, towards the bottom, with holes of ^'^^^ ^^ 
an inch diameter, which are carried across the ceiling of the room, sus 
pended by hooks, and taken through the walls to the open air, where they 
terminate in perforated convex ends, provided with caps, hung by a small 
chain, to cover the end most exposed to the wind in extremely cold 
weather. Three tubes will suffice for a room 23 feet by 16, or in that 
proportion for large apartments, intervals of about 10 feet in the length 
of the room being ordinarily the just meditim. They can be fixed at M. 
per foot run. Mr. Bridgham, master of the Loddon union-house, describes 
them as most beneficial, particularly in the sleeping rooms. ^^The inmates 
are much pleased with them — many were fearful they would take cold from 
them; they are now satisfied that there is not any draft occasioned in the 
room by them." In the Bishop Stortford union, "in a sick ward, with 
cases of a loathsome and offensive kind, tainting the air to such an almost 
incredible extent that few gentlemen of the committee would go into it, 
the effect was so good, that the guardians gave an order to ventilate the 
whole house." 

* From the London Architect, for NoT«mber, 1860, 
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OmilrueiiMtftheSaofoftheGnatEMbUM 

Id our last Dumber we oiade some remarin id reference to the ultimate 
stability of die buildinjg;, which ha^e, we are glad to leain, beea carefolhr 
we^ed 1^ the authorities, and are likely to meet with atteution. lodeed, 
it is only hr careful coonderatioo io the begionin^ tiiat eveotual evils can 
be snccesmlly precluded, and satisfactory grounds be laid for public con- 
fidence in a new and untried undertaking, m the prosecution of which to 
completion the national reputation is now at stake. We must neither 
leare off in our progress, nor must we cany it on to subject ourselres to 
discomfiture. 

In the following semi-official communication in the Tbnet we do not 
wholly concur; but it contains many points of interest, and shows that the 
authorities are disposed to make alterations where they may appear re- 
quisite: — 

'^There not only was greater care requisite in order to give rigidity to 
the central and most trying point of an edifice where safety and strength 
are so imperatively necessary, but the task of construction presented 
greater novelty of detail and less sameness of combination, as will be 
easily understood from the plan. In the first place, with reference to 
Strength and stiffness, the whole structure was, m the opinion of experi- 
enced architects — men well qualified to pronounce an opinion — deficient 
in what is technically^ termed 'diagonal bracing' — a principle of construc- 
tion introduced by Sir Robert Seppings into the building of our larger 
ships, and the importance of which to an edifice like *The Ciystal Palace' 
will be readily conceived. This mechanical appliance had not been in- 
cluded in the plan, because it was believed to be unnecessary, and likely 
to prove cumbersome. Messrs. Fox & Henderson, the contractors, still 
express a confident opinion to that effect, and adduce proofs drawn from 
slight accidents that have occurred in the course of the works in support 
of their views. Their most experienced hands also declare that at the top 
of the third tier there is at present less vibration than at the top of most 
houses in ihe metropolis. Notwithstanding all this, however, the building 
committee have determined that, in the centre at the points of junction 
of the transept and principal aisles, and also at the extremities and other 
parts of the huilding where any strain is likely to be unduly felt, diago- 
nal bracing' shall be introduced. We are strongly inclined to think that 
in this they have exercised a wise precaution. It is no doubt true that 
the lightness of construction contemplated by the design of Mr. Paxton 
may be apt to excite apprehensions of insecurity which are unfounded; 
but where the slightest doubts are entertained by persons well competent 
to form an opinion, it is obviously best to err on the safe side." 

We have never faltered in our opinion of the ingenuity displayed by 
Mr. Paxton and his colleagues in the design and in the execution, and we 
are strongly of opinion that the Exhibition Building will exercise a ma- 
terial influence in extending the range of architectural exertion, and in 
improving the practice of construction. There is scarcely a part of the 
buildmg m which some new mode of construction has not been adopted: 
* From Uie London Architect, for November, 1860. 
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some nevr application of mechanical skill, or some economical arrange- 
ment been brought to bear. Some things have yet to be tested by ex- 
perience, but some are patent and decided results, from Mrhich example 
may be already taken. Thus the building has peculiar interest to prac- 
tical men, and we are glad of every opportunity of giving information 
with regard to it. 

The portion we are now able to illustrate is the structure of the roof;, 
and we shall, as far as possible, conform to Mr. Paxton's own description; 
given at the Society of Arts last week. This subject is of the more in- 
terest, as Mr. Paxton has for many years made it his particular study, and 
he has peculiiir opportunities of investigating the construction of light 
roofs. 

In 1828, the vaiious forcing houses at Chatsworth were formed of coarse 
thick glass and heavy woodwork, which rendered the roofs dark and 
gloomy. His first object was to remove this evil, by lightening the rafters 
and sashbars, which was done by beveling off their sides, ne also con- 
trived a light sashbar having a groove for the reception of the glass; this 
groove prevented the displacement of the putty by the sun, frost and rain. 
In horticultural structures, such as Mr. Paxton was engaged in, it is of 
particular importance that the light and heat of the sun should not be ob- 
structed; it was therefore his object to get, as far as possible, a glass roof, 
and thereby a light roof. 

Most of the rays of light and heat were obstructed by the position of 
the glass and heavy rafters. This led him to the adoption of the ridge- 
and-furrow principle, which places the glass in such a position that the 
rays of light in the mornings and evenings enter the house without ob- 
struction. In 1834 he made a further experiment on the ridge-and-furrow 
principle, in the construction of a greenhouse of considerable dimensions, 
adopting a still lighter sashbar than any previously used; on which ac- 
count the house (although possessing all the advantages of wood) was as 
light as if constructed of metal. 

In 1837, in constructing the great conservatory at Chatsworth, it was 
found desirable to contrive some means for abridging the manual labor 
required in making the immense number of sashbars requisite. The only 
apparatus met with was a grooving machine, which was subsequently so 
improved as to make the sashbar complete. For this apparatus the So- 
ciety of Arts awarded Mr. Paxton a medal; and this machine is said to 
be the type from which all the sashbar machines now used are taken. 
The machine saved in expense Jei400. The length of each of the bars 
made by it is 48 inches, only one inch shorter than those of the Exhibi- 
tion Budding; therefore there was adequate experience as to the working 
of the sashbar machinery for the Exhibition Building. 

The roof of the Exhibition Building is built on the ridge-and-furrow 
principle, and glazed with English sheet glass, the rafters being continued 
m uninterrupted lines the whole length of the building. The transept 
portion, although covered by a semicircular roof, is likewise on the an- 
gular principle. All the roof and upright sashes being made by machinery, 
are put together and glazed with great rapidity, for, being fitted and 
finished before they are brought to the place, little more is required than 
to fix the finished materials m the positions intended for them. The 
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length of sashbar is stated by Mr. Paxton at 205 miles. The quantity of 
glass is about 900,000 feet, weighing 400 tons. 

On each of the longitudinal wrought iron framed girders is laid a gutter^ 
and upon and communicating with this, four transverse glitters and plates, 
on which are laid the sash-bars of the four ridge-and-furrow roofs and 
glazing. The water falling on the glass is carried to the transverse gut- 
ters in the furrows, thence to the longitudinal gutters on the girders, and 
so down the hollow columns of the building to the bases, whence it is 
carried off by 6-inch cast iron water pipes. 

The glass made use of is English crown, 50 inches long, 10 inches wide, 
and ^ inch thick, running from the ridge-piece to the gutter-plate. The 
object of this length is to do away with overlaps. 




Figl. 




Figs. 3 and 4 



Fig. 6. 



The transverse trussed gutter-plates or troughs are cut out of solid fir 
scantling by machinery before they are brought on to the 
building. These transverse gutter-plates are trussed with 
wrought iron rods, bent in the form shown, which can be 
screwed up or slackened by nuts at the end. 

Having explained the general construction, we shall 
now refer to our engravings. Fig. 1 is half-length of the 
transverse gutter-plate A, the whole length being 24 feet, 
width 5 inches, and depth 6 inches. On the lower part of 
Fig. 6. the gutter-plate is seen the tension rod c, 1 inch in diame- 

ter, secured by a nut and screw-plate at a, and passing 
through the eye of the queen bolts b. It is particularly worthy of obser- 
vation that the gutter-plates are made with a camber, so that the rain- 
water shall fall from the middle of the gutter to the ends, be readily car- 
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ried off, and be precluded from lodging. The bul-ends of the gutter-plates, 
as shown in fig. 2, are likewise brought together, and fixed in a cast iron 
shoe, with an aperture to carry the water down into a square trough. 

Figs. 2, 3, 4, and 5, are enlarged views 
of the gutter-plate, drawn to a scale of 
one-foui th the full size. Fig. 2 is a side 
view, showing the ends of the tension 
rods with the nut and screw, and cast ' 
iron plate fixed to the underside of the 
gutter-plate, of which fig. 4 is a view of 
the underside, and fig. 5 a transverse 
section of the gutter, showing the end of 
the tension rod, and how the plate is fas- 
tened to the timber. 

Fig. 3 is another transverse section of 
the gutter at y Zy and also of the skylight, 
showing the wooden bar of the skylight 
and the ridge. The ridge is worked by 
machinery out of solid deal 3 in. square, 
and the butting joints have ^-inch dowel 
3 inches long. The ordinary skylight- 
bars are \\ inches deep by 1 inch wide, 
shown in the small section, with a|-inch 
groove on each side to receive the glass. 
The other small section shows the form 
of other intermediate skylight-bars called 
string-bars, which are 2^ inches wide by 
1^ inches deep. It will be perceived by 
the section, that the skylight-bars frame 
into the ridge, and are notched on to the 
trough gutter, being secured at top and 
bottom by 3-inch nails. For the purpose 
of taking off any condensation forming 
within the building which may run down 
the glass, a groove is provided worked 
on each side of the gutters. 

The skylights are^ feet span, and have 
an incline of 2^ to 1. 

Fig. 6 is a transverse view of one of 
the ridge-and-furrow skylights. 

Fig. 7 is an elevation of the exterior, 
showing the two stories, the lower being 
closed with boarding, and the upper 
glazed. The base, to the height of 4 feet, 
is fitted with luffer boarding, with the Fig 7. 

view to ventilation. 

If the several details be carefully examined, it will be discovered there 
are several contrivances to save labor and facilitate fixing. It will be in- 
teresting to observe that, in matters so common and so common-place, 
there was yet room for the exercise of research and ingenuity. 
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Remarks upon the Cost of Repairs of Locomotive Engines. ( Written 

Jofnuary^ 1849.)* 

Made with a view of showing the financial advantage gained to a Railway Company, by 
keeping its whole stock of engines in a full state of efficiency in perpetuity, in preference 
to the system advocated by some parties of considering 10 years, or a somewhat longer 
time, as the **life" of an engine, and that a greater or less number of new ones must of 
necessity be either made by the Company, or purchased at different periods, to replace 
"worn out" ones. 

The practicability of maintaining an engine at her full eflTective value, 
cannot be denied, and although experience might be supposed, by this 
time, to have made obvious the actual cost of so doing, yet the original 
old stocks of most of the Railway Companies, have been frequently, from 
time to time, relieved^ or, in other words, indirectly ryndrcdj by the intro- 
duction .of new engines, built nominally for the traffic of branch and exten- 
sion lines. 

These engines, which have been, for the most part, of a veiy much 
larger and more expensive class than the traffic of branch lines has been 
in most instances proved to require, have been paid for out of capital^ and 
having been appropriated to the purposes of all general traffic, their ser- 
vices in the first bloom of newness and efficiency, have of necessi^ gone 
to some extent (and in many cases greatly so) to relieve or diminish the 
current expenditure. 

The time, however, must shortly arrive, when these additions to stock 
must cease, and the whole requisite stock be either maintained or re- 
placed by new out of the current earnings of the Companies, and the follow- 
ing calculations, made from experience in working engines, without the 
aid of occasional new stock, will tend to render more perspicuous what 
the actual cost of repairs must ultimately be, and will show the pecuniary 
advantage of maintaining over renewing; stock. 

I would observe, that it is asserted by the executive of some of the 
leading railways, that their stocks are fully maintained, at their present 
rates of current expenditure, and that there is no necessity for appropria- 
ting any special fund in reserve for depreciating or renewing. I admit 
that depreciation need not exist, and I contend Siat it ought notj but, that 
it really does not^ I deny, and I defy any Railway Company to substantiate, 
by fact, the assertion that it does not. [That is, our author means if the 
stock be not fully kept up in timely repairs. — Ed. JR. J.] 

In considering the difference ofcost between maintaining and replacing 
or renewing ^^plant," I propose to speak of engines individually, assuming 
a certain quantity of work to be performed. Of general depreciation, it 
will be necessary to speak of the stock more collectively. 

The accounts of the various Railway Companies, and occasional pub- 
lished remarks, have represented the current cost of repairs, per engine, 
at from 2d. to 3d. per mile run, and superintendents have vied with each 
other in the smallness of their amount of expenditure on this head. The 
one who worked at 2d. of course priding himself greatly on his superiority 
over his neighbor of 3d. Not being aware of their respective systems of 
calculating mileage, I am inclined to believe that the charge of 3d. is 
* From the London Railway Journal, f«r Novemher, 1860. 
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made on a much more honest amount of work done, and that such a 
charge would at any time show a stock mare like what it ought to be than 
the other. 

I consider the only fair and proper method of charging expenses to be 
on the number of miles in actual service drawing trains j Aether of loaded 
or empty vehicles. Necessity will frequently require that engines be 
sent out on trips, or run "return trips" empty or without a load, but these 
distances have no right to be placed to their credit of mileage account in 
repairs. A good engine should never be within giving a few occasional 
miles empty. 

I propose to show calculations made upon an extreme, and also upon 
a more moderate amount of work done. Premising, however, that they 
have been based upon the assumption that the diflerent amounts he fairly 
znd judiciously expended. Books will show an amount of expenditure of 
vwney^ but the cmdUUm of the stock can alone show whether talent and 

frudence have been exercised in the appropriation of it, and on this account 
submit, that it is the bouuden duty of ever^ board of Directors, to have 
an annual valuation, if not of all their floatmg locomotive stock, at least 
of each en^ne specifically; and, furthermore, I contend that the character 
of locomotive superintendents generally, is somewhat compromised by 
their not insisting on such valuciion bewg made. 

Let us suppose, then, that an engine of the best manufacture, say 
j£2500, was newly set to work on the 1st of January, 1849, and that 
eUher the same engine must stand ready for work newly repaired, and in 
no single respect inferior in eflective value on the 1st of January, 1859; or 
that she be worked to an extremity during the coming ten years; sold at 
the end of that time for what she would fetch, and a new one precisely 
mmilar, stand ready to take her place. I will first comment upon the 
latter supposition, viz., that it be the intention of her owners to replace her 
with a new one in ten years, and consequently to get as much work out 
of her as possible during that period, at the lowest possible current cost."" 

Assuming, then, that by extraordinary good luck she runs 300,000 ndles 
in the ten years, as follows — 140 miles per day, five days every week, 
or in round numbers 3000 per month, for the first twenty months up to the 
31st of August, 1850. This would give a total of 60,000 miles every 
two years, dlowing the last four months to refit her for commencing work 
again.f And in addition to this we have an allowance of two days every 
fortnight for overhauling and casualties.]: 

Upon the above distance, viz., 300,000 miles§, let us suppose 2d. per 

* 2d. per mile ntmed in my prefatory remarkefi*) I believe, the lowest quotation for repairs 
that has yet been exhibited. 

t Taking into consideration the various sources of interruption which occur to retard 
thorough repairs, four months would be found not too much time to moke her fit to resume 
her station. 

X She may either rest one day a week, two days together every fortnight, or four day^ 
ft month, as convenient, but an average of one day a week wiU not be found too much in 
the aggregate. 

§ Having proposed to show calculations on an extreme, and also on a more moderate 
distanee run, I have adopted 300,000 miles as an extreme. I don't believe any engine 
ever did run that distance in ten years. I don't deny the possibility of its being done, but 
it would require a special qualification, and would absorb more time and care than could 
be devoted praetically to any one engine. I have assumed it in order to give every ad- 
vantage to the low figure of 2d. per mile for repairs. 
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mile appropriated to repairs. Now, in repairs there are two specific items 
of the most expensive nature, which cannot be set aside, viz.fire'^Maes 
cmd tubes* as upon the perfect state of these depends the entire well-doing 
of the engine, or nearly so. I will, therefore, first make a specific charge 
for these. 

Iconsiderthatwith the above named hard work an engine would require, 
at least, a new set of tubes every two years, or 60,000 miles,t and a new 
fire-box, say at the end of every four years.} We have, therefore, to 
debit our engine with the cost of two new fire-boxes in the ten years, and 
four sets of new tubes, viz. a set at the end of the second^ fourth^ sixthj and 
eighth years, the last set of which would keep her going till the end of the 
tenth year, when we have assumed she would be sold. The account will 
then stand thus: — 

2d. per mile upon 300,000 miles, . . . £ 2500 

Deduct 4 Beta of tubes, . . £ 1200 § 

« 2 new fire-boxes, ... 360 

£ 1560 
Less by crodit of old tubes, . . jS 280 || 

« « of fire-boxes, . . 180 

460 

1100 



£ 1400 

Thus showing a clear demand of 44 per cent, on the amount allowed 
for repairs of engine and tender for ten years, and leaving a balance of 
only X1400 for general purposes. A moment's consideration of the cost- 
liness of many other specific items, viz., wheels and axles of both engine 
and tender, cylinders, pistons, &c., besides the innumerable smaller mat- 
ters which are involved in a thorough repair, to say nothing of a due share 
of general charges,1[ will render the utter inadequacy of the above sum 
too palpable to require any comment.'*'* 

I will, therefore, (still giving her credit for doing the above extreme 
amount of work, say 300,(XX) miles,) assume that 2^d. per mile be allowed 
for repairs during ten years; that she have a thorough repair every two 
years for eight years, and at the end of ten years she is to be offered for 
sale.ft 

* Whateyer other repairs may be neglected or delayed, these two mutt be kept np. 
The loss o£ power firom a defective boiler is incalculable. 

t Few tubes do run this distance even with the best of coke. 

j A new tube plate is sometimes introduced as a temporary relief to fire-boxes, but con- 
sidering the expense of taking out and putting in, I think it the best economy to renew the 
whole box, as we have the old metal to our credit, and a really good job cannot be made 
of staying the sides of an old box the second time. 

§ Tubes arc taken at the set of 200 in number, 1 1 feet 6 inches long, and 2 inches out- 
side diameter. These will cost at least 28s. per tube, delivered at the Company's works, 
and I allow £ 20 per set for ferrules and putting in. New fire-boxes are assumed at 26 
cwt. of copper, at lid. per lb., and allows about £ 45 for making and putting in. 

D Old tubes are taken at one-fourth their original value, viz., half-price, less diminution 
of weight of 33 per cent or more, and the expense of taking out and back carriage. OU 
fire-boxes allowed half their original cost 

IT General indoor charges include stationaiy engine for driving machineiy, repain to 
machinery, tools, and buildings; rates, superintendence, foremen and clerks, gas, dec 

** It is evident that, even if kept alive at all, she would work at a great sacrifice of power* 
dec, and be utterly unsaleable at last 

tt Be it remembered that being now, as it were, ''used up,'* any purchaser would b« 
necessitated to lay out an extravagant sum to make her available. 
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The account in this case will stand as follows: — 

2|d. per mile npon 300,000 miles, . . . £ 3126 

Dr. to fire-boxes and tubes, as before, . . .1100 



£ 2025 

Now, supposing that she actually runs twenty months at a time, and at 
the end of each period has a thorough repair, it will be necessary in the 
division of the above sum of j£ 2025, to vote £ 100 or thereabouts, to be 
expended during each period of running for casualties.'^ 

Taking a low allowance, let us say for the ten years 425/. This leaves 
a balance of 1600/. to be divided into four thorough repairs of engine and 
tender^ and at the end of the last two years she is to be unhooked from 
her last load, drop her fire, and be offered for sale. If a purchaser be 
found at all, she might probably fetch 400/., certainly not more,t and I 
appeal to any man experienced in such things, whether, after her great 
amount of work done and limited allowance for repairs, the above sum be 
not a handsome one. 

Assuming this to be the result of ten years' work at an allowance of 
5^d. per mile for repairs, our account will stand thus: — 

By sale of old engine, ...... J£ 400 

Reserre required of l}d. per mile beyond current expenditure on 

300,000 miles, ...... 1875 

Assumed bank interest on accumulating reserve fund at 2| per cent, j: 225 

JE2500 

Required to pay for the new engine which is to succeed the old one on 
the 1st January, 1859. 

We therefore see that, under the most favorable circumstances, a sum 
of 4d. j9er mi/e run must one way or other be appropriated, if old engines 
are to be periodically replaced by new ones,§ or a gross cost of 5000/., 
taking advantage of interest on accumulating money. 

It being evident, therefore, that, with au extreme amount of mileage, 
a current charge must inevitably be made on revenue of at least 4d. per 
mile run, if the renewing system be adopted, let us see the demand on 
our revenue under the circumstances, supposing it were our intention to 
nudntain the same engine^ and have her fully repaired and ready to 

* These casualties are the ordinary small johs which each working engine requires, and 
must have done, and for which the average time of one day per week is allowed. I hare 
taken no account of serious accidents, which the whole world knows are often very ex- 
pensive, and which must continue to occur occasionally to the end of time. I consider 
that the expenses of a serious accident to any one engine should be put to the account of 
"general charges," and be proportionately borne by all. All are liable to accident, and all 
should help to relieve. 

1 1 say this from having had some experience in the sale of worn out engines, and it is 
not unlikely she mirht have to wait many months before such a sum, or even a less sum, 
could be got for her. 

X I fear few Companies would be found to have been so prudent as to take advantage 
of this interest on accumulating money. 

§ Not having to devote the last four months of the ten years to repairs, it may be argued 
that an extra quantity of work might be obtained from the engine in the given time. I 
maintain that her condition would be such that she would barely complete the 60,000 
miles in the last two years, including the extra time. If she realized any excess, it might 
be placed to the relief of bank interest, for if the amount allowed for this were not realized, 
it would require an axtra charge of nearly id. per mile on 300,000 miles to make up the 
di£feience. 
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commence a second ten years work on the first of Januaryj 1859. The 
specific repairs of fire-box and tubes will in this case bear a different pro- 
portion, and instead of two fire-boxes and-four sets of tubes, I must here 
charge the engine with two and a half fire-boxes and five sets of new 
tubes,* making, after allowance for old meia], a demand of 1375/. for these 
two items alone. In addition to this I will allow a clear charge of 1001. 
for each period of twenty months' running, to be expended in casualties, 
or a gross chai^ for ten years of 500/., f and instead of four thorough re- 
pairs at 400/. each, I will give 2500/. to be divided into five thorough re- 
pairs, (the last, of course, oeirig done between the 1st September, 1858, 
and 1st January, 1859,) say four repairs at 450/. each. At the end of the 
second^ fourth^ sixthj and eighth years respectively, and a clear 700/. to 
cover all at last, j: exclusive, of course, of fire-boxes and tubes charged 
before. 

This shows our account to result as follows: — 

Fire-boxes and tubes, .... £ 1375 

£ 100 eveiy twenty months for casualties, . . 600 

Four thorough repairs at £ 450 each, . . 1800 

One final do. at £ 700, .... 700 



Total, .... £4375 

Or a gross cost of 4375/. on 300,000 miles, averaging a charge of under 
3^d. per mile, being ^d. per mile less than in the case of buying a new 
engine. 

This difierence of ^d. per mile on 300,000 miles makes a gain of 625/. 
per engine to the Company every ten years. § 

To be Continued. 



A Flue of Flues. \\ 

In course of operations in the Tamar Silver Lead Mines, on the borders 
of Devon and Cornwall, it became latterly essential either to erect a 
powerful steam engine at the foot of a subterranean inclined plane, 2000 
feet in length, and running right below the river which flows over the 
mine, to a perpendicular depth of 800 feet below its bed; or, failing that, 
to shut up the mine and throw 1500 people out of employment. It was, 
therefore, determined to adopt the former alternative, and a 20-horse steam 
engine, one of the patent combined hydraulic engines from Walker's 

* The fire-box being removed at the end of each four years, would leave one only "half 
worn*' at the end of ten years, into which a set of new tubes would be put. I therefore 
debit her half of the value of a third box, and take credit for half the value of old metal 
accordingly. 

t In the renewing system I only allowed £ 425 for caaualties. In this case I give a 
more liberal allowance, knowing well the value of constant care or *'a stitch in time." 

1 1 believe the most punctilious could not deny that, with an annual allowance for casu- 
alties in repairs of £60, and a provision of £450 every twenty months, (exclusive of fire* 
boxes and tubes,) for thorough repairs, £ 700 would weU refit her, and turn her out in as 
effective a state as at first, if not better, 

§ This id. per mile in a stock of two hundred engines will be eaual to £125,000 in ten 
years, or £12,500 per annum, which ought and eventually must he charged to revenue 
I From the London Builder, November, 1850.* 
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manufactory at OKver's yard, City-road, was accordingly fitted up at that 
depth. Flues were, of course, requisite, and it was found advisable to 
conduct these across to the furthest bank of the river, and in a series of 
horizontal levels united by perpendicular shafts, so that the flue in sections 
rises like a flight of stairs to the surface. This flue is no less than two 
miles long and upwards, probably the longest flue in the world. The 
result was quite successful, as will appear from the following' statement: 
— "We drew through Spurgin's shaft in October month 29w kibbles of 
stufi*with Walker's new underground engine: this machine is well con- 
structed, and I have every reason to believe she will pump the shaft 150 
fathoms deeper than it is at the present time. We have in these mines 
six steam engines at work at the surface, but the draft of the under- 
ground engine exceeds the whole. The consumption of coals is 5 cwt. 
in the twenty-four hours." 

SMp Canal between the MediterraTiean and the Red Sea.* 

Mr. Robert Stephenson is now on his way to Suez, to examine the route 
for a ship canal between the Mediterranean and the Red Sea. This survey 
is said to form part of a conjoint survey directed by England, France, and 
Austria, the former being represented by Mr. Stephenson, France by M. 
P^ulin Talabot, and Austria by M. Negrelli. These latter have completed 
their labors, and on the completion of Mr. Stephenson's survey, the 
route will be determined on the conjoint evidence of the three reports. 
It is hoped the three powers will contribute the funds, if not the works 
will be conceded by the Pasha to a Joint Stock Company. Before the 
Academy of Sciences the survey of M. Bourdaloue, made in 1847, has 
been laid; it was under the direction of Mehemet Ali Pasha, and embraces 
the country between the Nile and the Red Sea, the levels being most 
carefully taken. The results difler very much from those of the French 
Commission of 1799. 



The Bridge Failure at the South-Eastern Station^ London Bridge.\ 

Experience is only true and valuable so far as it is on an extended basis, 
for, though called so, that is not experience which is merely local and 
partial. We are not always called upon to reproduce the same model or 
work on the same lines; but our practice is chiefly in the extension or 
particular application of existing examples. It therefore becomes of the 
greatest importance that we should have as wide a collection of facts as 
possible, so as to enable us more safely to calculate the result of any new 
direction, new application, or further extension; so, indeed, as to secure 
us from experimenting too far. We want, therefore, not only examples 
of success, but of failure; we want especially to know where any principle 
has been strained too much, that we may avoid such extreme, and where 
any detail has proved defective, so that we may apply the proper remedy. 
It has therefore always been considered, by our best authorities, as most 
expedient to record failures. Thus Smeaton prefaces the history of the 
Eddystone Lighthouse; thus, in the history of the Menai Bridge, the checks 
* Fimn the London Architect, for NoTember, 1850« t ^^ 

Vol. XXI^— Tbibs 8bbxm^-No. S.— Fbbbvabt, 1861. 8 
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received in experimenting, by which the ultimate application was arriired 
at, are carefully set forth for the guidance of future practitioners. We 
have therefore felt it highly desirable to report, as accurately as it is 
possible, a few particulars as to the failure of the Bridge over Joiner-street, 
at the carriage entrance to the South-Eastern Railway Offices of the Liondon 
Bridge Station, which took place on Saturday, the 19th ultimo. 

The bridge is of a peculiar construction, and consists of six compound 
girders of cast and wrought iron, patented by Captain Warren. The 
annexed engraving, fig. 1, shows part of one of the girders, rather more 
than half the length; and fig. 2, a transverse section of the roadway and 
two of the girders. There are in all six girders, placed 11 ft. 6 in. apart. 
The girder that broke is 41 ft. 6 in. long, and consists of a series of triplet 
cast-iron triangles, with a connecting-rib along the top and bolted at 
the joints, but there is no connecting-rib along the bottom of the girder; 
instead of which, they are held together by a horizontal tie, consisting 
in width of four wrought-iron bars, 6 inches deep by 1^ inch thick and 
13 feet in length, coupled together by 4| inch bolts passing through a boss 
cast on the tnangular stays, and also bolted to the intermediate triangles. 

Fig. 1. 








-a^ 




Fig. 2. Fig. 3. 

The cast-iron triangles are 4 feet deep, with a rib cast on the top 6 in. 

deep, making the whole height of the girder 4 ft. 6 in., and the length of 

the triplets 13 feet; the section of the cast-iron is T-shaped, b\ inches wide 

on the back, and the depth the same; the thickness of metal 2 inches. 

■ On the top of the girders are laid cast-iron plates, 11 ft. 6 in. long, 

with ribs bearing at each end on the girders; on these plates rest the 

materials which form the road, as shown in fig. 2. It must be observed, 

that the horizontal tie-bars are not intended to act as suspension bars; they 

are merely connected at the abutment piers to the ends of the cast-iron 

Wangles. The points at which the bridge failed is marked with the letter 

y; where one of the cast iron stays broke asunder, and also the top rib, as 

•«hown in fig. 3, which is an enlarged view of the triangle which failed. 

It was only 5 feet from the abutment. The fracture is shown at/,/, /I 

Various statements have been made as to the cause of the failure. 
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It was stated that the accident was caused by the girder being loaded 
with a large stack of bricks; but this is doubted, as the stack was at the 
opposite end, as shown in the annexed diagram. The stack of bricks 



^ ^ ' I — — LaiiiKijcau. 



f 



bearing on the girder was 11 feet square and 5 feet 6 inches high, equal 
to 666 cubic feet, which will give, at 72 feet to the thousand, between 
nine and ten thousand bricks, or a weight of about 22 tons. Another 
statement is, that the failure was caused by two carts which were on 
the bridge at the time; one of them, loaded with bricks, it is supposed 
passed over some obstacle, and caused the wheel to descend suddenly 
with great force. Whether this be so or not, we cannot pretend to say; 
but if the bridge had been properly constructed, with a cast iron girder 
41 ft. 6 in. long, and of the great depth of 4 ft. 6 in., it ought not to have 
broken down with any such force. For ourselves, we are decidedly averse 
to these compound girders of wrought and cast iron. The contraction 
and expansion are unequal; and, consequently, the strain must be con- 
stantly varying, while the slightest deflexion of the wrought iron must 
cause the cast iron to snap asunder. 

If this bridge had been constructed with a series of triangles, cast with 
a connecting-rib at the bottom and a broad flange on the underside equal 
in weight to the wrought iron, it would, in our opinion, have stood and 
borne a weight far greater than this compound ^rder bridge. 

At the time we went to press, they were testmg the bridge, and had a 
dead load when we left of 30 tons on a pair of gu-ders. With a load of 
20 tons on the pair, the deflexion was 0-20 of an inch. 

Figs. 1 and 2 are drawn to a scale of ^in., and fig. 3 to ^-in. to a foot. 



Our English friends and their imitators here, are much shocked at the 
carelessness and mismanagement on our railroads, and it must be confessed 
not without cause. How will they like the following as a matter of com- 
parison? 

Lancashire and Yorkshire Railway — Frighifid CoUision.* 

On Friday last, about six o'clock, a fearful collision took place on this 
line, near the Huddersfield Junction, by which an immense amount of 
damage has been done to the stock of the Company, three engines being 
destroyed and a train of carriages knocked to pieces. The accident ap- 
pears to have arisen as follows: — An eneine which had been undergoing 
repairs in the engine shed on the main line, close to the junction, was 
being driven on, in order to its being shunted on to the line on which it 
was to be worked, and by some singular mismanagement was brought 
into violent collision with the passenger train from Bradford. The shock 
was so violent as to smash completely the engine and tender as well as 
* From the London Railway Magazinoy for NoT^ber, 1850. 
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the engine belonging to the passenger train. The passengers, in alarm, 
jumped out of the carriages, but had hardly time to become conscious of 
their fortunate escape when a goods train dashed into the standing train, 
doubling up all the carriages in a moment and knocking them to ^vers. 
It was remarkable that none of the passengers were killed or injured by 
the flying splinters. The line was completely choked up, and men were 
immediately set to work to make a temporary line of rails for the transit 
of the usual traffic. It is impossible, at present, to estimate the extent of 
the damage. An inquiry will be promptly instituted into the circumstances 
connected with the catastrophe, Capt. Laws having repaired to the spot 
immediately on receipt of the telegraphic news of &e accident. 



For the Journal of the Fnnklin Institute. 

Advantages of using Fresh Water in the Boilers of Sea Steamers. 

In steam boilers using salt water, it is necessary to extract or blow out 
a portion of the partly saturated water, at intervals or by a continuous 
process, to prevent a deposit of solid matter on the internal surfaces. The 
water blown out or extracted being much hotter than when it entered, 
must be the cause of an increased consumption of fuel, and may be ex- 
plained or estimated as follows: 

Sea water contains about one pound of Salt and other solid matter in 
every 32 lbs. of water; its density is then called ^^^, being ^^d part of 
salt, &c. When reduced by evaporation to half that quantity, the same 
amount of salt is still in that water, and is then in the proportion of 2 lbs. 
of salt to 32 lbs. of water, or at the density of ^27 ^' 

It is evident that when keeping the water in the boiler at a density of 
-?2j one part is used for steam, and an equal quantity must be blown out; 
then as much salt, &c., will go out in one gallon or foot as entered in 
two gallons or two feet, and as long as this proportion to that evaporated 
is blown out, the water in the boiler will be kept at that density. 

If the water in the boiler is kept at the density of ,'^, then two parts 
will be used for steam, and one pail must be blown out; then as much 
salt, &c. will go out in one part as entered in three parts. 

Taking the latent heat of steam at 990^, sensible heat 212^ —1202^, 
the total heat in steam. 

The quantity of beat necessary to evaporate one volume of water, is 
1202^, less the temperature of the feed water entering the boiler, which 
is generally about 100^; taking this from the sensible and latent heats 
sl202 — 100 Bill02^, which must be imparted to it to cause it to as- 
sume the form of steam. 

The part or water blown out has to be raised from the temperature of 
the water entering to that leaving the boiler. Water entering 100^, that 
blown out 250°, difference or loss, 150°. 

The proportion or loss is shown as follows: — Suppose two volumes of 
water enter the boiler, and the density is to be kept at /^ : 

One volume is fonned into steam and lequires . 1 102^ 

One volume is blown out containing . • . . . 150^ 

QAuitity of heat requirad . 1^6%^ 
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The 150° blown out, being necessary to keep the boiler from incrusta- 

1252 
tion, is the part lost; therefore, =» ^.J, part, equal to 11-98 pr. ct. 

If the water in the boiler is kept at ,«j, then, if three volumes of water 
enter the boiler, two are formed mto steam. 

Each requires 1102^ as . . . . 2204^ 

One volume blown out containing . . . ISC' 

Quantity of heat required . . 2354^ 

2354 
As above, 150° blown out, then ■- t5-5?j equal to 6-37 pr. ct. 

The following formula will answer for calculating it: — 

Let H represent the sum of the sensible and latent heats. 

D the difference in temperature of the water entering and thafleaving 
the boiler. 

T the temperature of the water entering the boiler. 

E the proportion or quantity, of water evaporated, the quantity blown 
out being constant, or represented by 1-000. 

Then i^fliil „ the J- part of the heat lost. 

Or pj_rp^^^^ - the per cent, of loss. 

The following is calculated by this formula: — 

Example /or the Density of^^. 
H-1202^ T«100^ E«-5 D-150° 

Per cent 

120-2— 100— 1103 X -5-551 + 150- 4§f 21-39 

At ',V 15-30 

At,»j 1202—100-1102x1 + 150 -I'aVa H^O 

At ^'^* ...... 9*80 

At lY 1202 — lOo'- 11Q2X 1-5+ * ^%% 8-30 

Ai2i 7-20 

At3 . . . . . . . 6-37 

At3i 5-00 

At4 . . . . . . . 4-30 

The amount of loss stated above occurs when enough is blown to keep 
the water at the densities given. To keep the boiler clean, the water 
should not be allowed to get more dense than /^ in the Atlantic Ocean, 
but, to be sure, it should be kept rather less in the Gulf of Mexico — ^not 
more than V|. In steamers having no indicator of this kind, they very 
probably keep the water less than >g|, and most of them that have them 
keep it at '^V > ^^^h a loss of from 14 to 21 per cent, of fuel. The above 
proportion of loss is when steam of two atmospheres is used; the loss in- 
creases as the pressure of steam used is greater, in consequence of the 
water being blown out at a higher temperature. 

The saving in the cost of the fuel is but a small part compared to other 
advantages, such as increased durabilty of boilers, greater safety, increased 
stowage of freight, &c. W. S. 
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Extract from an Accovatt of the Chimney of the Edinburgh Gas Works^ 
with observations on the Principles of its Strength and Stability, By 
George Buchanan, Esq., F. R. S. E., C. E.* 

The only pomt remaining to be considered, and to which Mr. B.'s atten- 
tion was particularly called, was the expediency of protecting the build- 
ing by a lightning conductor. He had formerly, when the old chimney 
was erected, been consulted as to this, and considered it unnecessary, the 
height being moderate, and doubts being then entertained of the efficacy 
or expediency of such instruments. Much, however, has since been*addea 
to our knowledge and experience on this subject, and on the beneficial 
operation of conductors; so that he had no hesitation, the altitude also 
being so much greater, in recommending it. But having requested to be 
favored with the views of a friend, and high authority, Professor Faraday, 
he gave an extract from his letter as follows: * 

^^The conductor should be of ^-inch copper rod, and should rise above 
the top of the chimney by a quantity equal to the width of the chimney at 
top. The len8;ths of rod should be well joined metallically to each other, 
and this is peroaps best done by screwing the ends into a copper socket. 
The connexion at the bottom should be good; if there are any pump-pipes 
at hand going into a well they would be useful in that respect. As respects 
electrical conduction, no advantage is gained by expanding the rod hori- 
zontally into a strap or tube — sur^ce does nothing, the solid section is the 
essential element.f There is no occasion of insulation (of the conductor) 
for this reason. A flash of lightning has an intensity that enables it to 
break through many hundred yards (perhaps miles) of air, and therefore 
an insulation of 6 inches or 1 foot in length could have no power in pre- 
venting its leap to the brickwork, supposing that the conductor were not 
able to carry it away. Again, six inches or one foot is so little that it is 
equivalent almost to nothing. A very feeble electricity could break 
through that barrier, and a flash that could not break through five or ten 
feet could do no harm to the chimney." 

"A very great point is to have no insulated masses of metal. If, there- 
fore hoops are put round the chimney, each should be connected metal- 
lically with the conductor, othervrise a flash might strike a hoop at a 
comer on the opposite side to the conductor, and then on the other side 
on passing to the conductor, from the nearest part of the hoop there might 
be an explosion, and the chimney injured there or even broken through. 
Again, no rods or ties of metal should be WTOught into the chimney 
parallel to its length, and, therefore, to the conductor, and then to be left 
unconnected with it." 

In answer to some further inquiry. Professor Faraday again writes: — 

"The rod maybe close along the brick or stone, it makes no difference. 
There will be no need of rod on each side of the building, but let the cast 
iron hoop and the others you speak of be connected with the rod, and it 
will be in those places at least, as if there were rods on every side of the 
chimnev. 

"A three-fourth rod is no doubt better than a batf>inch, and, except for 

* From the London Architect, for November, 1850. 

t Tlw very reverse of what was formerly held by high aothorities. 
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expense, I like it better. But a half- inch has never yet failed. A rod at 
Coutt's brewery has been put up \\ inch diameter; but they did- not mind 
expense. The Nelson Column in London has a half-inch rod — three- 
fourths is better. 

"I do not know of any case of harm from hoop-iron inclosed in the 
building, but if not in connexion with the conductor I should not like it; 
even then it might cause harm if the lightning took the end furthest from 
the conductor." 

The rod was constructed nearly according to these directions, off-inch 
copper, and the effect of it was very remarkably exemplified during the 
progress of the work. It was carried up regularly along with the building, 
and during storms, or a yery electric state of the atmosphere, the electnc 
fluid was distinctly preceived rushing down the rod, hy a loud singing 
noise given out by it, arising from a tremor or vibration into which it was 
thrown, by a little play in the studs or eyes through which it passed in the 
building, and during these times the workmen were by no means fond of 
approaching too near it^ but no harm ever occurred to any one from it. 



Cornish Engine^* 



The number of pumping engines reported this month is 28. They have 
consumed 1913 tons of coai, and lifted 17,000,000 tons of water 10 fathoms 
high. The average duty of the whole is, therefore, 50,000,000 lbs. lifted 
one foot high by £e consumption of 94 lbs. of coal. — LearCs Engine Re* 
porter^ J^Tov. 5. • , 



For the Journal of the FranUin Institute. 

J^Totes on Indicator Diagrams from the U. S. War Steamer ^^Spitfire?^ 

By B. F. IsHEEwooD, Chief Engineer U. S. JST. 

The accompanying indicator diagrams (Plate I.) were taken from the 
steam cylinder of the U. S. steamer "Spitfire" by me, while senior en- 
gineer of her during the late war with Mexico. I had taken every pre- 
caution to have the indicator in perfect order, and am convinced that the 
diagrams are strictly accurate. Nos. 1, 2, 3, and 4, were taken succes« 
sively at intervals of about 10 minutes, on the 16th October, 1847, while 
steaming up the Alvarado river; there being throughout the whole time 
a steady, strong, aft breeze, with the foresail and jibs set. The expansion 
valve was inoperative, the steam communication with the boiler being 
open throughout the entire stroke of the piston. 

No. 1 was taken with the throttle valve as close shut as it could be 
jammed. Steam pressure in the boiler above the atmosphere 13 pounds 
per square inch. Double strokes of piston, 8^ per minute. Mean pres- 
sure throughout stroke, by indicator, 4^ lbs. per square inch. 

No. 2 was taken with the throttle valve -j'^d open. Steam pressure 
in the boiler above the atmosphere, 10 lbs. per aquare inch. Double 
strokes of piston, 12^ per minute, Mean pressure throughout stroke, by 
indicator, 9*88 lbs. per square inch. 

* From thfi London Railway Jouma], for November, 1850. 
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No. 3 was taken with the throttle valve j^gth open. Steam pressure in 
the boile^ above the atmosphere, 9^ lbs. per square inch. Double strokes 
of piston 13^ per minute. Mean pressure throughout stroke, by indicator, 
12-84 lbs. per square inch. 

No. 4 was taken with the throttle valve f th open. Steam pressure in 
the boiler above the atmosphere, 10 lbs. per square inch. Double strokes 
of piston, 15 per minute. Mean pressure throughout stroke, by indicator, 
14*76 lbs. per square inch. 

It is at once apparent that one object of taking these diagrams with the 
throttle valve successively jammed shut, ^'^d, y'gth, and ^th open, was 
to observe the phenomena of pressure in the cylinder caused by throttling. 
We are first struck by the inequality of the boiler pressure and of the initial 
cylinder pressure; the inequality becoming greater as the area of the pas- 
sas^e from the boiler is decreased by throttling. 

In Nos. 1, 2, 3, and 4, the speeds of the piston were respectively 99, 
147, 162, and 180 feet per minute, — low velocities compared to that with 
which steam of 25 lbs. total pressure rushes into a vacuum, viz., about 
96,000 feet per minute. Pambour, in his " Theory of the Steam Engine^^^ 
states that the pressure in the cylinder depends wholly on the load upon 
the piston, irrespective of the area of steam passage, and that this depen- 
dency is not affected by the operation of throttling. In illustration of this 
hypothesis, he likens the piston to a loaded safety valve, which is of course 
in equilibrium when the steam pressure equals the weight or load, and 
rises with the slightest increase. In no point of view, however, can the 
piston be likened to a safety valve; the safety valve rises as soon as the 
pressure exceeds the load, but does not conHnue to rise^ while the piston, 
on the contrary, moves as soon as the pressure exceeds the load, and 
continues to move. In the first case it is a mere balance of statical forces, 
in the second it is a dynamical phenomenon; and supposing the area of 
the steam passage from the boiler to be sufficiently large that the steam 
suffer no diminution of pressure from friction, vena contracta^ condensa- 
tion, &c., the pressure in the cylinder would be always the same as in the 
boiler, and the difierence of load on the piston would aflect only its ve- 
locity — not the pressure upon it; the lighter the load, the greater the 
Telocity at which it would be moved, the pressure being the same, — the 
equilibrium with the pressure being maintained by the lighter load by its 
greater velocity. In confirmation of this, indicator diagrams Nos. 5 and 
6 are given. In each case the steam pressure in the boiler was 12 lbs. 
per square inch above the atmosphere, and the throttle was ^^^ths open; 
steaming in the Alvarado river; drafl of water, &c., bein^ the same. In 
No. 5, steaming against a moderate head wind, the initial pressure in the 
cylinder was 8| lbs. per square inch above the atmosphere, and maintained 
at that pressure to the point of cutting off; double strokes of piston per 
minute, 26. In No. 6, steaming with a fresh afl wind, foresail and jibs 
set, the initial pressure in the cylinder was 8^ lbs. per square inch above 
the atmosphere, and maintained at that pressure throughout the stroke, 
(the expansion valve being inoperative,) double strokes per minute, 32. 
In these instances, the normal load upon the piston, viz., the resistance 
of the vessel, was increased in the first hy a moderate head wind, and 
decreased greatly in the last by the action of a fresh afl wind on the hull 
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and sails, yet the cylinder pressure in each case bore almost exactly the 
same relation to the boiler pressure, the diiTerence of load on the piston 
bebg evidenced by the difference of its velocity only. I shall consider, 
therefore, this, theory of Pambour as erroneous, and that the indicator 
diagrams prove that the difference between the boiler and cylinder pres- 
sures depends wholly on the area of the passage of communication, the 
effect of friction, condensation, &c., apart; for we perceive that in Nos. 
1, 2, 3, and 4, where the load upon the piston was exactly the same, viz., 
the resistance of the vessel, the difference between the boiler and cylinder 
pressure was affected by each variation of throttle, and the velocity with 
which the load was moved varied with the pressure. 

To return to diagrams 1, 2, 3, and 4, we observe that the pressure at 
which the steam enters the cylinder continues for a variable fraction of 
the stroke, and then gradually declines until about f ths of the stroke is 
completed, thence continuing equal for the remaining f ths. 

It mi^ht be supposed that, as the velocity of the piston increases from 
the beginning to the middle of its stroke, and thence decreases to the end, 
(the throttle opening remaining the same,) that the pressure would corres- 
pond inversely with this velocity, being greatest at the beginning of the 
stroke, decreasing to the middle, and thence increa^ng to the end, w*here 
it would equal the pressure at the beginning. A little reflection, however, 
on the laws of elastic fluids, will show us that the diagrams are such as 
should be given. Let us suppose the piston at the commencement of its 
stroke, and let us further suppose it to have performed a fraction of its 
stroke, leaving a vacuum by its space displacement; the steam, nishing 
in from the boiler, fills this space with a certain pressure; the piston now 
Continues to advance another equal fraction of its stroke, doubling its 
original space displacement; the steam contained in that space, will, by 
the well known law of fluids, be only half its first pressure, and the steam 
from the boiler will still rush in, but with a much less velocity than be- 
fore. Its original velocity would be that due to a body falling from a 
height, equal to the height of a homogeneous column of steam having a 
weight equal to the original pressure, corrected by a coefiicient representing 
the decrease of velocity caused by throttling. 

But this velocity in the second fraction of the stroke would be lessened 
by the pressure of the steam already present, in consequence of the ex- 
pansion of that which filled the first fraction. The original velocity will 
be lessened by the quantity due to a body falling from a height equal to 
the height of a homogeneous column of steam, having a weight equal to 
this expansion pressure. It will not, therefore, fill the cylinder with a 
pressure equal to the first, which will also be further reduced by the re- 
duction of time for performing this fraction of the stroke, consequent upon 
the increased speed of the piston. Again, suppose the piston to perform 
another equal fraction of its stroke; its space displacement is now triple 
its first displacement, and the two volumes of steam contained in its first 
two displacements will now be expanded into three volumes, and conse- 
quently be two-thirds the pressure. Supposing, which is in fact the case, 
mat the ultimate steam pressures in the first and second displacements 
varied but little, it will be obvious that two-thirds the ultimate pressure 
present at the end of the second displacement is greater than one-half the 
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ultimate pressure present at the end of the first displacement; consequently 
the velocity with which the steam will rush into the third displacement, 
against two-thirds pressure, will be less than against one-half pressure, 
and so on for any number of equal displacements, the entering velocity 
of the steam becoming less and less with each additional displacement, 
because the pressure already present becomes greater and greater as the 
space to be expanded through evidently becomes less and less proportion- 
ally to the bulk of steam to be expanded. Did the piston, therefore, move 
with an uniform velocity, the line of steam pressures would be a curved 
line continually approximating a straight line, but never becoming straight 
though continued to infinity. This curved line is, however, modified in 
the diagrams by the unequal velocity of the piston in difierent parts of its 
stroke. 

The diagrams also show that the valve had no kad^ and that there was, 
in consequence, a slight loss of power potentially and economically, evi- 
denced by the too great rounding off of the exhaust corner, — a defect I 
afterwards remedied by giving proper lead. 

There are other conclusions to be drawn from the first four diagrams, 
(which were taken under the same circumstances of vessel and weather,) 
one of which is a verification of the law, that the power required to propel 
a vessel is as the cube of the vessel's speed, — for a double speed, twice 
the quantity of water being displaced with twice the velocity, the power 
also acting over twice the space. Now, under the same circumstances 
of vessel and weather, the slip of the propelling instrument w'dl be a con- 
stant proportion of the vessel's velocity at all speeds, for if the resistance 
of the water to the vessel increases as the square of the speed, the same 
resistance also increases in the same proportion to the speed of the pro- 
pelling surface, and the proportion between the speeds of the vessel and 
propelling surface is thus maintained. From this it follows that the speed 
of a vessel yiill be in the direct proportion to the speed of the propelling 
surface, and the double stroke given by the engine being directly propor- 
tional to this speed, the speed of the vessel will be directly proportional 
to the number of double strokes of the piston. Furthermore, the power 
will evidently be expressed by the product of the mean pressure on the 
piston and the number of double strokes per minute. Tabulating these 
quantities, we have: — 
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8-25 


1-0000 


1-0000 


1-0000 


1-0(900 


9-83 


12-25 


21955 


1-4848 


3*8599 


1-4828 


12-84 


13-50 


2-8533 


1-6363 


4-6691 


1-6714 


14-76 


15-00 


3-2777 


1-8181 


5-9597 


1-8131 



In this table, column A gives the expressions for speed, and column B 
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the expressions for power, on the above stated hypothesis, the slight dis- 
crepancies being occasioned by small errors of observation, particularly 
as the fraction of a stroke was estimated by the eye. 

Another conclusion to be drawn from these diagrams is that, under the 
same circumstances of vessel and weather, the number of double strokes 
made by the piston in any given time is as the square root of the pressure on 
it. Taking column A of double strokes from the above table, and the 
square roots of column C of pressures, we have: — 

C« A. 

\/l-0000 ax 1-0000 . . 1-0000 



\/2-1955 Bs 1-4817 . . . 1-4848 
\/2-8538 ■= 1-6892 . . . 1-6363 



V'3-2777 =a 1-8106 . . . 1-8181 

The law, that the number of double strokes made by the piston in any 
g^ven time is as the square root of the pressure on it, might have been 
deduced from the previous hypothesis, that the power required to propel 
a vessel is as the cube of the vessel's speed; and that the vessel's speed 
is directly as the number of double strokes of the piston in any given time. 
Because, in the expression for power, the element velocity is represented 
by the number of double strokes of the piston, and for a double speed this 
element is only doubled; but for a double speed the power must be cubed; 
therefore the element pressure must be squared in order that the product 
of the two elements shall be a cube. Hence, for different speeds we find 
the pressure must be proportional to the square of the speeds, or the speeds 
proportional to the square roots of the pressure. 



Railway Passenger Assurance Company.* 

The Directors of the Edinburgh and Glasgow Railway Company have 
resolved that, in future, they will not give any allowance or compensation 
to their servants in cases of death or injury arising from accidents, '^as 
they have an opportunity, by the payment of a sipall premium periodi- 
cally, to insure an adequate sum in case of injury, and to provide for their 
femilies in the event of death." In consequence of this resolution, th'e 
manager, Mr. Latham, has issued a general order, urging upon enmie- 
drivers, firemen, and guards, the necessity of availing themselves, forth- 
with, of the benefits held forth by the Railway Passenger Assurance Co. — 
Glasgow Daily Mail. 



The Way to Make Engineers.\ 

An excellent and speedy mode of making engineers has been discovered 

by the Maryport and Carlisle Directors. It is to take on a young man at 

12s. a week for a short time, when, as a matter of course, he will become 

an engineer without any other tuition or labor. Confound Stephenson 

* From the London Railway Joamal, for NoTember, 1860. f Ibid. 
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and other engineers, >«rhat right have they to make the high charges they 
do \(rhen an ignorant fellow put upon a railway at 2s. a day becomes a 
railway engineer in a few weeks? "It is too bad." 

We know better here on our railroads, but the above process is very 
much the one by which our engine drivers and steamboat engineers are 
manufactured. Hence our numerous and rapidly increasing explosions, 
and the great loss, not only of money, (as on an d!-constructed railroad,) 
but of life. See the article on this subject in our January number. 



AMERICAN PATENTS. 



Liat of American Patents which ismed from December 17, 1850, to January 7, 1861, 
(fnclueive,) with ExempUfieatione by Gha&lks M. Keller, late Chief Examiner of 
Patents in the U. S. Patent Office. 

37. For Improvements in Milisfor Sawing with Circular Saws; Orlando Child, Gnn- 
ville, Putnam county, IllinoU, December 17. 

Claim. — "What I claim as new in my invention, is, Ist, the iprings O and G>, canyingr 
the journal boxes g and g\ attached and arranged in the manner substantially as herein 
described, for the purpose of guiding the saw, but at the same time allowing a sufficient 
degree of end play to the spindle to admit of its accommodating itself to the lateral spring- 
ing of the log. 

'^Sd, Arranging the saw N and its spindle on the swinging frame, which is adjustable 
so as to bring the saw N in any required position in a line forming part of a circle round 
the axis of the saw D, and adjusting the said saw N either in a line with, or to the right* 
or left of, the saw D, by means of the slot in the spring G*, through which the bolt ] 
in the manner herein described, or in any manner substantially the same." 



28. For Improvements in Machinery for Doubling and Twisting Silk, 4"C»; Joseph 
Conant and Lucius Dimock, Northampton, Hampshire county, Massachusetts, De- 
cember 17. 
Claim. — ^'What we claim as new, is so constructing the catch-bar that all the threads 
or silk, either before or after being twisted, may be secured by the catchers simultaneously, 
by simply bringing the bar with its catchers down upon the threads, and whilst in that 
position, causing all the helical springs to act on the catchers at the same time, by suddenly 
disengaging the slide lock plate from the end of the bar, the mortises in the said plate being 
so formed as to allow each catch to be opened separately without the aid of the lock plate; 
or all to be opened simultaneously by moving said lock plate longitudinally in the manner 
herein set forth.'' 



29. For an Improvement in Apparatus for Emptying Privies f Florimond Datichiry, 
City of New York, December 17. 

"My improvements consist in the addition of a chamber or gasometer to the receiver of 
the apparatus for emptying vaults of privies by atmospheric pressure; the object being to 
allow space for the gases contained in the suction pipes and those arising from the fecal 
matter, without their occupying part of the receiver itself, and the gasometer being sepa- 
rated from the receiver and commumcating with it only by a small passage, the matter 
(which entirely fills the receiver^ in consequence of the additional space provided for the 
gases) has but a small portion of its surface exposed to the gases, and is thus prevented 
from becoming mixed with them." 

^Clotm.^— ''What I claim as new therein, is the gasometer connected with the receiver 
as described, for the purpose of keeping the gases separated from theiecai matter, and pre- 
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Tenting tibeir miztim u set forth, and serving also u a reaervoir for the compressed gaaes 
from which the power for expelling the contents of the receiver is obtained." 



30. For an Improvement in Carriageaf Edward Everett and Charles Everett, Jr., City 
of Washington, D. C, December 17. 
Claim. — ''What we claim as new therein, is the joint on which the fore carriage turns, 
when placed in rear of the fore axle, in combination with the segment on which the end 
of the perch rests, substantially as described, for the purpose of allowing the carriage to 
be turned in a small space, without having the fore wheels to run under the body or in- 
terfering with the hind wheels." 



31. For Improvements in Machinery for Cutting and Bending Sheet Metal; Joseph F. 
Flanders, Newburyport, Essex county, Massachusetts, December 17. 

Claim* — ''I claim the improvement in the bending mechanism, the same consisting in 
the combination of the conic or approximately conic roller or projection with the cylindric 
part or roller, and with the circular disks or holders, in the manner as above described, 
and so as, when pressed against the tin, to gradually bend it over and down upon the disk 
or holder, so as to enable the roller to pass over and upon the tin, and complete the bend- 
ing of it down upon the periphery of the holder. 

"I also claim the improvement in the construction of the gauge, whereby it is adapted 
to operate when the tin plate is rotated in a vertical plane, such improvement consisting 
in arranging its supporting journal at an inclination to the horizontal plane, and applying 
a weighted arm or its mechanical equivalent to the gauge as seen in the drawings, or so 
that the g^vitating power of the weighted arm shall restore the gauge to its original and 
proper position under the holders, after it has been freed from the pressure of the surplus 
tin, or part removed by the cutters." 



32. For an Improvement in Seed Planters; Joseph W. Pawkes, Bart township, Lancaster 
county, Pennsylvania, December 17. 

''The nature and object of my invention and improvement consists in sowing grain, 
wheat, and oats with more constant regularity, by curved slots or apertures in the hori- 
zontal cog wheels, as arranged under the hopper, with the devices for gearing and ungear- 
ing, and the adjusting shovels." 

Claims — ^"What I claim as my invention, is the peculiar construction of the adjustable 
■hovels to clear the mouth of any obstructions. 

"I also claim the mode and manner of sowing the grain through the slots, as herein 
dMcribed." 



83. For Improved Expansion Gear for Horizontal Engines/ Samuel H. Gilman, Cin- 
cinnati, Ohio, December 17. 

"The main object of this invention is to provide for a horizontal engine, operated by 
puppet valves, an economical form of cutoff movement capable of adjustment to any point 
of the stroke, the mechanism being of such a structure as to be adjustable either while Ihe 
engine is in All activity or otherwise." 

Claims — "What I claim therein as new, is withdrawing the sliding tongue of the lifter 
of the supply valves of steam cylinders, so as to trip the valves at any desired point, fay an 
adjustable prong which is made to shde upon the arm holding the usual fixed prong, by 
the action of a tappet on the rock shaft, when this adjustment is eSeeUd by means of the 
■hackle and links within the steam chest, the shackle and links being elevated or depresatri 
by an index arm without-side the steam chest, and the whole being arranged and operating 
substantially as herein described." 

34. For a Machine for Making Eyelets ; Lucien E. Hicks, Assignor to Wm. A. Churchill 
and James Stanley, Berlin, Hartford county, Connecticut, December 17. 

'■The nature of this invention consists in so arranging and combining various mechanien^, 
elements and devices in a single machine as to facilitate the manufacture of metallic eye- 
lets, the machine forming one eyelet complete by each revolution of the principal shaft.** 

Claims — "What I claim as my invention, is the sliding bolster, constructed with its tprp 
dies e and e, and aperture, in combbation with the feeding tube, punches, and cleaitfs; 

You XXL— Turns SKnxu^— No. 3wFxanuAnT, 1861. 9 



Digitized by 



Google 



96 , American Patents, 

the whole being constructed, arranged, and operated subetantially in the manner and for 
the purpose herein set forth." 



36. For an Improvement in Grain Cradle Fingers; Joel Houghton, Ogden, Monroe 
county, New York, December 17. 
Claim, — "What I claim as my invention, is the insertion of a metallic plate into the 
edge of a cradle finger by means of rivets or other fastenings, so as to keep the plate and 
finger permanently attadied together and in their place, and thereby efiectually prevent 
the finger from straightening or springing back when used in damp grain — ^prevent the 
grain from wearing it away, and prevent the grain from sliding endwise o£f the cradle be- 
fore the cradler gets it round into his own swath." 



36. For an Improved Sash Fastener,- William H. Lazelle, Hartford, Connecticut, De- 
cember 17. 

"My improvement consists in using a cam secured in a slot or mortice in a plate, by 
means of the shaft of the knob or handle passing through holes in ears or projecting pieces 
on the back side of the plate, serving as a fulcrum pin; and also (by means of a lip on this 
fulcrum pin and a slot in one of the projections) as a fastener to prevent the cam from 
being turned back by any force whatever, thus locking or &8tening the lower sash down 
with absolute safety, whUe the knob or handle serves to turn the cam back when it is de- 
sired to raise the sash, in the first instance, and to let it down at all times." 

Claim, — "What I claim as my invention, is the combination of the cam with the plate, 
when these are combined with the shaft and lip for turning back the cam when necessary, 
and locking it to fasten down the lower sash, when the whole is constructed, arranged, and 
combined substantially as herein described." 



87. For an Improved Arrangement of Steam Engine; Richard F. Loper and John W. 
Nystrom, Philadelphia, Pennsylvania, December 17. 

"Our invention consists in a particular arrangement of the beams, connecting rods, and 
crank shaft of the two cylinders of a double cylinder engine, by which the crank shaft is 
forced to make a complete revolution while the piston of one engine is making a single 
stroke, or is traveling from one end of the cylinder to the other, while at the same time 
the arrangement of the various parts is such that the crank to which the two connecting 
rods are applied cannot be placed in any position in which the power acting upon one of 
the connecting rods is not tending to turn it. The crank shaft of our engine, therefore, 
makes twice as many revolutions as that of engines of the usual construction, in which 
this shaft makes but one revolution for each double stroke of the piston, while at the same 
time this increase in speed is obtained without the employment of cog gearing, or of any 
similar device." 

Claim. — ^"What we claim as our invention, is the arrangement herein set forth of the 
beams, connecting rods, and crank of the two cylinders of a double cylinder engine." 



38^ For an Improved Composition for Making Cores for Casting; Edward Rees, Cin- 
cinnati, Ohio, December 17. • 
Claim* — "What I claim therein as new, is the use of white of egg as a component in the 
preparation of loam for cores and other similar things intended for contact with molten 
metal, in the manner herein described, limiting myself to that use of white of egg, but not 
limiting myself to the precise proportions mentioned, while the same result is obtained by 
the said addition to the ingredients ordinarily used in loam for cores." 



89. For an Improvement in MUs for Grinding; John Rogers, Jr., Jackson, Jackson 
county, Michigan, December 17. 
"My improvement relates to the manner of supporting the bed stone by a universal 
joint upon a lever raised and lowered by a screw for raising and lowering the bed stone, 
the universal joint rendering the bed stone self-adjustive in relation to the runner. 

"Also to the formation of an annular space between the stones and runner, in combina- 
tion with a funnel-shaped space beneath the bed, for the firee discharge of the meal and 
) of draft 
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^Likewise in the arrangement of a fan and fan-case, in connexion with the inclined 
spout leading from the bottom of the funnel-shaped portion of the case, for promoting a 
downward draft through the machine, for keeping the meal cool, preventing it from sweats 
ing or clogging, and for promoting a free discharge of the meal as &8t as it is. ground." 

Claim, — *<What I claim is hanging the bed stone (when the shaft or spindle to which 
the runner is attached passes through the same) by means of the before described universal 
joint, in combination with the lever and screw as aforesaid/' 



40. For an Improvement in OaciUating Seeding CyUnders,' David E.Rohr,Charle8town, 
Jefibrson county, Virginia, December 17. 
Claim. — "What I claim as new and of my invention, is oscillating the seeding cylinder 
upon its axis for the supply and discharge of the seed as described, by means of the com- 
bination of the lever, spring, and pins with the propelling wheel, as described." 



41. For an Improved Instrument for Laying Down Curves of Ships^ Timbers j Chas. 
Scales, Bath, Lincoln county, Maine, December 17. 

"My instrument connsts of an outer flexible rib, by means of which the outside curve of 
the timber is marked down; of a similar inner rib, by means of which the inside curve of 
the same timber is marked; of a seziea of cross-ties, by which the two ribs are connected, 
and of a damp bar and clamp screws, by means of which the mould is fixed in any required 
shape." 

Claims — ^*What I claim as my invention is the adjustable mould, constructed substan- 
tially as herein set forth, so that it can be set to the outside and inside curves of the tim- 
bers of a vessel, and can then be used to mark them upon the wood of which they are to 
be formed." 



42. For an Improvement in Artificial Legsr W. G. Stone, Boston, Massachusetts, De- 
cember 17. 

<<The nature of my invention consists in providing a stop in the knee joint of the artifi- 
cial leg, to prevent the revolution of the joint until the step is taken, as, in the case of 
other legs, there is nothing to prevent the outslip of the joint, and consequently a fiUl." 

Claim. — "What I claim as my invention, is the application of the whole action from 
the heel up to the knee joint in tiie artificial leg, which action prevents the knee joint from 
taming, slipping, or revolving out in the act of stepping, as herein described, using for 
that purpose the aforesaid springs, rod, lever, and pins, or any other substantially the same 
and which will produce the intended effect." 



43. For an Improvement in Lamps for Lighting Gas Burners^ Robert Thompson, 
Lowell, Middlesex county, Massachusetts, December 17. 
Claim 4 — ^"What I claim as my invention, is the protector as made and applied to the 
lamp, and so not only to be capable of exploding or inflaming the gas brought into con- 
tact with it, substantially as specified, but of protecting fibrous matters which may come 
in contact with the protector, from direct exposure to the flame." 



44. For an Improvement in Fanning Mills f Eleazer Bless, Minerva, Mason county, 
Kentucky, December 17. 
Claim. — ^'♦What I claim therein as my invention, is the supporting and regulating the 
motion- of the sieves by means of the rollers, or their equivalents, and the spiral springs so 
arranged as to press the shoe or sieve frame down upon the rollers, steadying its motion, 
and, to a certain extent, preventing any jar at the end of each vibration, substantially in 
the manner and for the purpose as herein set forth." 



45. For an Improvement in the Manufacture of Starch from Maize,- Thomas Bragg, 
West Milton, Ohio, December 24. 
'<The object of my improvement in the manufacture of starch, is the more complete ex- 
traction of the starchy matter by the liberation of that portion which, in the natural grauii 
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la too intimatelj blended with insoluble matter to yield to the ordinaiy disintegrmtion and 
maceration." 

Claim, — "Having thus fully described the nature of my invention, and my process for 
the extraction of starch from corn and other similar grain or seeds, what I claim therein 
as new is the method substantially as described, of extracting from maize, and other grain 
or seeds subject to rapid putrescent decomposition, that portion of the starch which is in- 
extricable either by mechanical means or by fermentation of the meal, by the subjection 
of the unbroken grain to an incipient germination, which is arrested at that stage of the 
vegetative action at which the starch that exists in an insoluble combination, being liberated, 
is capacitated for precipitation along with the free starch, by any of the usual processes of 
maceration and elutriation.'* 



46. For an Improvement in Dampening Paper for Copying Presses; Joseph Bumham, 
Philadelphia, Pennsylvania, December 24. 

"The object of my invention consists in a tablet of some substance which is impermeable 
to moisture, and whose surface is roughened or burred up evenly throughout its whole 
extent, in such manner that the inequalities thereon will retain a sufficient amount of 
moisture to dampen a sheet of paper to the requisite degree." 

Claim, — **l do not confine myself to the employment of sheet metal as a material for 
my dampening tablets, as many other impermeable materials are well suited to the purpose; 
but what I claim as my invention is a dampening tablet constructed substantially as herein 
described, of some impermeable material." 



47. F<«r an Improved Means for Preventing Back-Lash in the Feed Motion of Planing 

Machines,' Thomas H. Burridge, Jersey City, New Jersey, December 24. 

"The nature of my invention consists in the use of two racks, placed parallel and fixed 
to the traveling table, which racks are driven by two separate pinions on the same shaft, 
one of which is firmly keyed to the shaft, and the other is fitted loose, but with a driving 
adjusting arrangement which will admit of the adjusting pinion being slightly moved, and 
the shaft also slightly turned in the opposite direction, so that when the teeth in the pinions 
and racks have too much play, caused by wear, the 'liack-Iash' consequent upon wear in 
the ordinary way, is, by this adjusting arrangement, obviated, the pinions being set so that 
the teeth of either pinion will bear only on one of. their sides against the teeth in the racks, 
one driving the teeth forwards and the other backwards alternately, the shaft on which are 
the pinions being driven by a screw and pinion." 

Claim. — ^^'What I claim as my invention, is the combination, in the traveling table 
motion of planing machines, of two racks, L^ L^, sheets 1 and 2, operated on by two se- 
parate pinions, M N, one of which is made adjustable in the manner shown, by set screws 
mm mm, with accompanying pafts, and so arranged that the pinions M N may be set as 
to alternately operate, the one to drive the table forwards, and the other to drive it back- 
wards, for the purposes herein set forth, and operating as shown and described, or in any 
manner substantially the same." 

48. For Improvements in HydrauUe Blowers; Jeremiah Darling, Cincinnati, Ohio, De- 

cember 24. 

"My invention consists of an apparatus by which a continuous and powerful blast ia 
produced for smeltin?, forging, and other purposes, which works with little friction and 
requires but a small power to drive it, and being simple in its construction is not expen- 
sive; and it is not liable to get out of order. One great advantage over cylinder blowers 
is, that it does not require to be stopped to pack pistons, dec*, which, in smelting operations, 
frequently produces injury to the iron by stopping the blast. All that is necessary to keep 
this apparatus continually in action, till worn out, is to keep up the supply of water, which 
can be done while in action." 

Claim, — ^"Having thus fully described my improvements, what I claim therein is, Ist, 
the apparatus substantially as above described, consisting of a revolving drum, partly filled 
with water, and provided with chambers, valves, d&c, which cause the air to enter at on6 
hollow journal, and escape in a compressed state at the other, for the purpose of producing 
blast as set forth. 

"2d, I claim the manner of separating the water accidentally mixed with the blast, by 
means of the partitions and cells in the chambers (/ and n.) 
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^'Sd, I claim the pipe (u) for conducting the water accumulated in the chamber (n) to 
the hollow journal (c) and returning it to the drum, Bubstantially as described." 



49. For an Improvement in Vata for Tanning Hides/ Lewis C. England, WiUiama* 
burgh, New York, December 24. 

<<The nature of my invention consists in an improvement on such vats, or tanks, used 
in the various processes of preparing leather, as are fitted with revolving handles. In vati 
of the usual make, the skins or hides cannot be kept in a state of agitation throughout 
the whole of the vat, as some will lodge in the lower comers^ &c., and the handling ol 
the remainder then requires a greater expenditure of power, in consequence of the in* 
creased resistance. By the construction in such vats of a semi-cylindrical bottom of slats 
I am enabled to effect the handling of the hides, in the various processes of liming, bailing, 
scouring, washing, and tanning, far more rapidly and economically than in vats of ih$ 
usual make." 

Claim. — ^I do not claim herein the nse of the revolving handles, as already secured t* 
me by letters patent bearing date of June 19th, 1847; but what I claim as cf my own in^ 
vention, is the slots, as described, in combination with the vat and the handles, substan* 
tially in the manner and for the purposes herein set forth.** 



50. For an Improvement in Printing Presses/ Charles W. Hawkes, Boston, Massac 
chusetts, December 24. 

''My improvements are applicable to printing any size of sheets, large or small, but 
more particularly for small job work and card printing." 

Claim, — ^"What I claim as my invention, is, 1st, the combination of the rocker shaft, 
G, and rocker arm, D, and the fork lever. A, with the swing platen, substantially in the 
manner and for the purpose herein set forth. 

''2d, I claim for feeding cards, the slide, k, and rods, m, in combination with the swing 
platen, substantially in the manner and for the purpose herein set forth. 

3d, I claim the combination and arrangement of the gauge, «, the spring, v, the lever, v, 
the trip, to, the catch, x, and the wire, y, with the swing platen, in the manner and for the 
purpose herein described. 

''4th, I claim the knees, c, to support the inking rollers, in combination with the spira? 
springs. A, threads,/, the plate, /, and the set screws, k, substantially in the manner and 
ibr the purpose herein set forth." 



51. For aa Apparatus for Operating Window Blinds and their Slats,- John Jones, Clyde, 
New York, December 24. 

"The nature of my invention consists in an arrangement, by which Utte blind or slats 
may be opened and closed, and the blind locked from the inside of the building without 
raising the sash. 

Cluim^ — '*What I claim as my invention, is the combination of the shaft, P, having; 
two levers, J 6, thereto attached, with the connecting rod L, attached to the blind or shutter; 
the whole arranged substantially as herein described, and constituting a blind or shutter 
opener. 

"I also claim, in combination, the hollow shaft, I> having a lever, D, at one end of the 
same, and two arms, B H, at its other extremity; the bolt A, with i^ bracket N, and slot 
Q; and the two pins C C, attached to the blind rod E; the whole forming an apparatus for 
working the slate and fastening the blind when closed, substantially as herein described." 



52. For an Improvement in Attachments to Pumps for Agitating the Surface of thi 
Water in the Well; WUUam D. Mayfield, Elkton, Kentucky, December 24. 

"The object of my invention is to keep the water in a dstem or well, when the water 
is drawn by a pump, equally as fresh and sweet as when drawn in a bucket, and the na* 
ture of my invention consiste in the application, to the piston rod of a pump, of what I 
term an agitator, which, floating on the water, will, as the piston rod is operated, disturb 
the top of the water, and thus prevent ite stagnation." 

Claim, — ^"'What I claim therein as new is the application of a series of floating bladea 
to the iwi that operates the plunger of pumps for cisterns or wells, for the purpose of agi- 
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tating the gur&ce of the water, and this I claim, whether the blades and rod are reciprocally 
prepared in the manner described, or in any other equivalent way to effect the same pur- 
pose." 

53. For an Improvement in Instruments for Vaednatingi Henry MelUsh, Walpole, 
New Hampshire, December 24. 

''The nature of my invention consists in combining with the lancet an apparatus for 
taking up and discharging the vaccine matter into the puncture made to receive it, before 
the lancet is withdrawn." 

Claim, — ^''What I claim as my invention, is the sliding lancet B, when in combination 
with the cylinder A, charger £, piston H, and springs J and K, in the manner and for the 
purpose above set forth." 

54. For an Improved Method of Loosening Metallic Cores from Hollow Castings; John 
C. Parry, Pittsburg, Pennsylvania, December 24. 

Hi is a well known fact that iron shrinks as it cools, and a kettle of the kind I am de- 
scribing will shrink one-eighth of an inch to every foot in diameter." 

Claims — ^<'What I claim as my invention in the above described mode of casting, is the 
application of cold water to the core or inner metallic flask of a hollow casting when the 
metal begins to cool, so as to loosen the core, (by the contraction caused by the action of 
the water,) sufficiently to remove it without injury to the casting." 

55. For an Improvement in Port FoUos; James Shaw, Providence, Rhode Island, Decem- 
ber 24. 

A new and improved ''portfolio designed to keep sheets of music, drawings, engravings, 
or other papers in, and so arranged and constructed that the sheets may be successively 
added to, and firmly bound or secured therein, so as to preserve them while in use, in like 
manner as if they were bound into a book in the usual mode." 

Claims — ''What I claim as my invention, is the roller back, in combination with the 
strings stretched thereon, the device, or its equivalent, at the ends, for securing and for 
tightening or loosening the strings, and the binders to secure the sheets in their proper 
places." 



56. For Improvements in Looms for Weaving Figured Fabrics; Samuel T. Thomas, 
Lowell, and Edward Everett, Lawrence, Massachusetts, December 24. 

"Our improvement in the jacquard loom consists of an arrangement and combination of 
harness shafts or bars, as a substitute for the knot cord, by which arrangemement we dis- 
tribute the many mail cords or heddles of the knot cord at any required distance apart, and 
disconnected from each other, along the length of the horizontal harness shaAs or ban, by 
which a very material advantage is gained, as we thus produce a much less angle upon 
the mail cords or heddles, than by giving a more uniform strain upon the warp, which 
renders the loom applicable to broad work; also, by rendering each mail cord or heddle in- 
dependent of every other mail cord, and capable of being transferred from any one harness 
shaft to any other harness shaft or bar, the operator is enabled to change the mounting or 
cording with greater facility than by the mode heretofore adopted. 

"Our second is to be found in the peculiar means or manner of producing the rotary 
movement of the pattern prism." 

Claim. — ^" What we claim is the improvement on the jacquard loom as herein described, 
to wit: the horizontal harness shafts or bars, of such length as may be desired, (according 
to the width of the cloth,) upon which the several maU cords or heddles, whidi constitute 
the harness or entire mounting, are distributed at any required distance from each other; 
together with their hooks, pins, loops, or holes, upon or in which the several mail cords or 
heddles, which are caused to be raised or operated upon by one needle, or distinct move- 
ment, are separately fastened or attached. 

"We also claim the improvement for producing the rotation of the pattern prism; the 
same consisting in combining with the machinery that advances the pattern prism, other 
mechanism, which, at the same time, shall produce a movement of the draw pawl in an 
opposite direction as described." 
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57. For an Improvement in MllUfor Grinding g Joseph N. Walker, Cincinnati, Oliio^ 
December 24. 

''The natare of my invention consists in constructing a portable mill with the shell of 
cast iron, and is arranged so as to keep the entire inside clear of dirt or dust, and at the 
same time have easy access to the machinery within." 

Claim — ''Having thus fully described my invention, what I claim therein as new is the 
combination of the hollow spindle A, feeding tube E, and adjustable screw a, with the 
gimbal t, when said gimbal is placed above the openings through which (fee grain or other 
material to be ground passes to the surfaces of the Stones, as herein fully set forth and re- 
presented, for the purpose of having an uninterrupted feed through and past the gimbaL*' 



58. For an Improvement in Hot Air Fumacet; George £. Waring, Stamford, Connecti- 
cut, December 24. 

'The object of the first part of my invention is to distribute the heat equally over the 
radiating surface, and, with this view, consists in carrying the heat and products of com- 
bustion up to the top of the furnace, and then causing them to descend between a cylinder 
of tubes surrounding the fire-pot and the exterior casing of the furnace; the said tubes 
being connected together by short partitions, thereby forming an annular fine between them 
and the external casing of the furnace down which the heat and products of combustion 
descend. 

"And the second part of my invention consists in the use of a distributei:, which not only 
admits of the free circulation through it of the external air, but by means of arched passages 
or channels opening into the annular flue above mentioned, causes the heat and products 
of combustion (which have been brought down the said cylindrical flue) to enter the exit 
chamber which forms the base of the furnace, and back to the smoke pipe. 

"And the third part of my invention consists in admitting the air to be warmed into a 
chamber warmed by radiation from the fire-pot, and from the descending current from the 
fire, and then causing the same to pass up through the body of the furnace, through a series 
of tubes arranged in the form of a cylinder, by the radiation of the heat fi-om the fire-pot 
which they surround, and from the descending current which surrounds them." 

Claim. — ^"What I claim as my invention, is the annular flue between the cylinder of 
tubes and the external casing of the furnace, for the purpose of distributing the heat equally 
over the external casing, substantially as described. 

"I also claim the distributer, or annular distributing chamber, provided with arched pas- 
sages for the purpose of carrying the heat and products of combustion to the exit chamber, 
and which also admit of the free circulation of the external air in and around the fire-pot, 
substantially in the manner and for the purpose described." 



59. For an Improvement in Machines for Weighing Grain; Samuel R. Wilmot, La- 
fiiyette, Indiana, December 24. 

"7^e nature of my invention consists in the i)eculiarity of the weighing beam; likewise 
the manner of arranging the gate so as to tilt the vibrating or weighing scale by the closing 
of said gate, which, on its return, strikes the gate-rod and raises it; also the manner of 
stopping the operation of the machine by means of a bolt or catch, thrown from the indi- 
cator at any given period." 

Claims — ^What I claim as new, is the employment of the gate-rod/, connected to the 
sliding gate €, and weighing beam d, in combination with the said sliding gate, and weigh- 
ing beam, constructed and operating as aforesaid, for opening and closing the gate, to ad- 
mit the grain to the dish or scale, or exclude it therefrom at the required periods, by the 
ascent and descent of the dish or scale, during the operation of weighing and discharging 
the graii^ as herein fully set forth. 

"I also claim the manner of attaching the vibrating weighing scale / to the weighing 
beam d, so that the said weighing scale, as soon as the required quantity of grain shall 
have entered it, shall descend and close the gate, and bring the hammer-end, y, of the gate- 
rod against the lip of the dish or scale, and cause the scale to turn on its centre m, and 
immediately ascend and strike the gate-rod, and re-open the gate, and assume its former 
position for another weight of grain,— every operation of the weighing apparatus being in- 
dicated by an index of the ordmary construction affixed to the end of the scales — the said 
scale being arranged below a hopper of the ordinary construction. 

"I likewise claim turning the short end of the weighing beam upwards, in the manner 
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represented in fig. I, and placing the arms to which the bale of the scale is suspended on 
a line drawn through the fulcrum of the weighing beam, forming an angle of about 50^ 
with a horizontal line passing through said fulcrum, for the purpose of increasing the le- 
verage of the short arm of the beam, simultaneously with diminishing the leverage of the 
long arm as the scale or weighing dish descends, by which the gate is acted upon with 
increased speed and force, inclosing the same." 



• JANUARY. 

1. Par an Improvement in Dagtterreotype Pictures; Charles J^ Anihony, Fittsburig, 
Pennsylvania, January 1. 

* * ''And which improvements are applicable to all operations in which the agency 
of light can be employed to produce fac simile or representations of animate or inani ma te 
objects, by acting on chemical substances placed on the surface of metal plates, or on or 
in any other fit material, properly prepared to receive tlie chemical substance or substances 
on which it is desired that the light shall operate to produce the intended efiect." 

Claim. — *'What I claim as new and of my own invention, is the application of transpa- 
rent or translucent materials of varying thicknesses and forms, separately or in combination 
with each other, and the application of substances or materials, more or less opaque, either 
separately or in combination with transparent or translucent materials, both or either when 
such applications and combinations are separately, consecutively, or conjointly employed, 
for the purpose of manipulating the action of light on chemical substances, substantially 
in the manner and with similar effects to those described and shown." 



2. For Improvements in Car Couplings; Silas M. Cochran, Baltimore, Maryland, Janu- 
ary 1. 

"The effect to be attained by this invention is the disconnexion of such cars and loco- 
mofives as may be thrown, when in motion, fi:om their places on the track, from those 
remaining upon it, and thereby rendering such accidents less dangerous to passengers, and 
preventing damage to cars, &c." 

Claim, — ^'But what I do claim as my improvement is, in combination with the curved 
arms or ends X^ X^ of the jaws XX, the turning slotted bar L, attached to the casting T, 
(fig. 2,) having its ends, L^ L', curved in such a manner as to act as levers, and the spring 
B, for keeping the slotted bar L, and jaws X, in their proper positi<n; the disconnexion of 
the cars being efiected by the contact of the curved arms or ends L* of the turning bar L 
with the draft beam P, when the preceding car runs off the track, — when either of the 
curved arms X**^ of the jaws will be relieved from the slot of the turning bar L, and permit 
the connecting bolt to pass therefrom." 



3. For an Improved Nozzle for Lead Pipe Machines; John B. Collan, Reading, Penn- 
sylvania, January 1. 

"My machine is constructed to manufacture lead pipe, by pumping melted lead through 
a corrugated nozzle or die in which a mandril is supported, the nozzle and mandril being 
constructed in such manner that, in forming the pipe, the lead, in its passage through the 
tubular nozzle, is strongly compressed, thus forming pipe of increased density and freedom 
from flaws." 

Claim, — "What I claim as my invention, is the corrugated nozzle with its mandril, 
through which melted lead is pumped for the purpose of making pipe, as herein set forth." 



4. For an Improvement in Planing Machines for Dressing the Edges of Boards; Wm. 
E. Cornell, Boston, Massachusetts, January 1. 
"The first part relates to the method of gearing the top and bottom feed rollers, so that 
they shall move together and remain in gear, to whatever extent they may be separated 
by varying thicknesses of planks; and this part of my invention consists in communicating 
motion from one roller to the other by means of a cog pinion on the arbor of each, con- 
nected by a cog wheel with an outer and inner range of cogs, the inner range engaging 
the cogs of the pinion on the arbor of the lower roller, and the outer range engaging the 
cogs of the pinion on the arbor of the upper roller; the arbor of the cog wheel being hung 
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and connected by a link or links with the arbor of the lower roller, and by another link 
or links with the arbor of the upper roller, so that as the rollers are drawn nearer together 
or separated, the cog wheel will, by reason of these links, Tibrate between the two pinions, 
and remain in gear with them. 

''The second part of my invention relates to the method of operating one of the cutter 
wheels, for either edging, or tongucing, or grooving the tapering edge of plank; and this 
part of my invention consists in operating the machinery which causes the cutter wheel 
gradually to approach towards, or recede from, the line of motion of the plank, by the 
passage of the plank over, and in contact with, one or more cogs or spul wheels, so that 
this motion shall be received from, and correspond with the motion of, the plank. 

''And this part of my invention also consists in interposing, at some point in the gearing 
between the wheel or wheels operated by the plank, and the sliding frame or carriage 
which carries the cutter wheel, a reversing gear, for the purpose of setting the machine to 
work from the narrow towards the wide end, or from the y^ide towards the narrow end, 
and, if suspended, will edge the plank parallel to the other edge." 

Claim, — "What I claim, therefore, as my invention, is the method substantially as de- 
scribed, communicating motion from the bottom to the top roller, by the two pinions com- 
bined with the wheel having the inner and outer rim of cogs, by means of the joint links, 
substantially as described, and for the purpose specified, 

**I also claim operating the machinery for carrying the cutter wheel towards or from the 
line of motion of the plank, by thi) passage of the plank over, and in contact with, a spur 
wheel or wheels, substantially as described, whereby the motion of the cutter wheel, for 
edging tapering planks, will be made to correspond with the motion of the plank itself, as 
described. 

"I also claim interposing between the wheel or wheels actuated by the plank and the 
carriage of the cutter wheel, a running motion substantially as described, by means of 
which the machine can be made to act on the plank from the narrow to the wide end, or 
viee versa, or, by suspending its operation, edge the plank with parallel sides, as described." 



5. Pot an Improvemeni in Water Metres; John Ericsson, City of New York, January 1. 

''The leading object of my invention is to measure the quantity of water which passes 
through the main and branch pipes for the supply of cities. It is, therefore, important 
that the said instrument should possess the combined properties of cheapness of construc- 
tion, accuracy of measurement, simplicity, compactness, and durability." 

Claim. — "What I claim as my invention, is connecting the two pistons with the two 
cranks of a crank shaft, in manner substantially as described, so that at the end of each 
stroke of either of the pistons it shall remain at rest while the crank shaft is being impelled 
by the other pbton, so that the valves shall be shifted whilst the piston is at rest, for the 
purpose substantially as described. 

"I also claim, in an instrument for the purpose herein specified, determining the range 
of motion of the piston, by means of stops connected with the cylinders and the pistons, 
substantially as described, in combination with the connexion of the pistons with the crank 
or cranks, by means of a joint having sufficient play to permit the pistons alternately to 
remain at rest while the crank shaft continues to rotate, substantially as described." 

"I also claim enclosing all the moving parts of an instrument substantially such as above 
described in the surrounding casing, through which the water or other fluid passes to be 
measured, constructed and operating in the manner and for the purpose substantially as 
described." 



6. For an Improvement in Chums ; Daniel Fisher, College Comer, Ohio, January 1. 

"The nature of my improvements consists in having a horizontal cylinder or tube, con- 
necting a double dasher chum, which is provided at each end with perforated plates or 
cutters. This tube or cylinder serves as a receptacle and condenser of air; the perforated 
cutters answer the double purpose of cutting the cream in its passage to and fro, and only 
allowing sufficient cream to enter through the perforations, at each stroke of the dashers, 
to keep the tube half full or thereabouts, thereby creating a partial vacuum in the tube, 
which becomes filled with air. When a rapid commotion is produced in the cream by the 
action of the dashers, the air in the tube is forced to mingle with the ci^am, and find its 
way out through the opposite end of the tube, and from thence up through the cream in 
the chum." 

Claim* — ^"What I claim therein as new, is connecting two vertical chums by a hori- 
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zontal tube at their bottoms, sabstantially as described, (said tube being about ten inches 
long, and about one-fifth of the capacitj of one of the vertical cylinders,) in comHnation 
wi^ the perforated cutters £ £, operating in the manner and for the purpose herein fiillj 
set forth.'' 



7. For a Method of Connecting the Slide Valve with the Rock Shaft; Samuel H. Gilman, 

Cincinnati, Ohio, January 1. 
Claim. — ^''Having thus fully described the nature and construction of my improTements 
in oscillating steam engines, what I claim therein as new is the tubular vent, (13,) serving 
the two-fold purpose of a guiding rod, and of a clamp for the ball joint at the foot of the 
valve pitman/' 

8. For an Improvement in Machines for Assorting Broom Com; Lorenzo D. Grosvenor, 

Harvard, Massachusetts, January 1. 

"I would remark that I do not intend to confine my maehine to the work of sorting sprigs 
of broom com for the manufacture of house brooms, as it may probably be adapted to the 
assorting of various other matters, such as bristles for brushes, feathers for dusters, &c.'* 

Claim. — ^"What I claim as my invention, is the combination of the endless platform, 
the roller G, and the series of pressure rollers, or any paechanici^ equivalents therefor, as 
arranged and made to operate together, substantially in the manner and for the purpose 
as herein before described; and in combination therewith, I claim the rotary shears and the 
weighted roller m\ or their mechanical equivalents; the whole being applied and made to 
operate together essentially as herein before specified." 



9. For an Improvement in Quilting Frames and Apparatus/ Abraham Kaufinan, Oii*- 
town, Pennsylvania, January 1. 
Claims — ^**What I claim as my invention, is the mavable frame, working on the con- 
necting piece O, connecting two slides with wickers, for the purpose of stretching the quilt 
to any desirable length or breadth, as the case may be, in combination with the slides No. 
1 and 2, working in sections O C, by which the quilt may be enlarged or diminished, and 
the rollers No. 1 and 2, as set forth." 



10. For an Improvement in Spring Carriage Wheels; lohxL Lamb and Charles H. Root, 
McDonough, New York, January 1. 

'*The nature of eur invention consists in the use of curved flat steel spokes, secured to 
the rim of the wheel at two points of each spoke, and resting on the hub or nave, through 
slots in the edge of the hub, with grooves or notches at their extremities overlapping an 
annular projection in the hub, and further secured by the axle box, which has grooves into 
which the ends of the spokes fit and butt up against the axle box, being secured to the 
hub by bolts and projections on the edge of the plate covering the hub, which fits into the 
slots formed for the spokes, and serving to keep the spokes in theur places." 

Claim. — "What we claim as our invention, is the construction of the spokes B B 6 B 
B B B B, of flat steel, split or divided, and curved as at a a, and secured bb sAbb, fig. 1, 
for the purpose and in the manner herein shown." 



11. For an Improvement in Candlesticks, -^ James Manning, Middletown, Connecticut, 
January 1. 
*<The nature of my invention consists in attaching an eccentric flanch to the upper part 
of the tube of the candlestick, said flanch having a circular cap which turns upoMts upper 
surface, and is kept in its proper position by means of clasps or lips which set over the 
edge of the flanch. There is a circular orifice through tbe cap, eccentric with its periphery, 
and corresponding in size with the diameter of the bore of the tube. When the cap is 
placed in such a position as that its orifice is directly over the bore of the tube, a candle 
of the same diameter as the bore of the tube is admitted; but when the cap is turned from 
this position, its orifice being eccentric with its periphery, a portion of the tube is covered 
by the cap and its aperture consequently contracted. By this means candles of a less 
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diuneter than the bore of the tube are held firmly in it There is a guard attached to the 
<»p which pames a short distance over the tube, to preirent the candle being cut by the 
edge of the orifice of the cap." 

" Claim. — "What I claim as new, is the combination of the flanch B with the circular 
cap C, having its orifice E eccentric with its periphery, and a guard G, operating in the 
manner and for the purpose as above described." 



12. For Improvements in Looms for Weaving Seamless Bags; Shelden Northrop, New 
Milford, Connecticut, January 1. 

"The loom, as improved by me, is for the purpose of weaving seamless bags, by weaving 
the cloth double and united at one or both selvages for a given distance, to form the bag, 
and then, at given distances apart, weaving the cloth single, to unite the two cloths; and 
to this end, my invention consists in arranging and combining two series of cams, one 
series to work the warps so as to weave two cloths either united at one or at both selvages, 
and the other to interlock or interweave all the warps to make a single cloth, when this 
is combined with a shifting apparatus to connect, at pleasure, either series of cams with 
the treddles that operate the harness." 

Claim* — "What I claim as my invention, is the arrangement in one loom of the two 
series of cams, substantially as described, one series for weaving the cloth double, and the 
other single, as herein described, in combination with the shifting the treddles from one 
series of cams to the other, or the equivalent thereof, substantially as herein described." 



13. For an Improvement in Seed Planters; James P. Ross, Lewisburgh, Pennsylvania, 
January 1. 

"My improvement consists, 1st, in the drum by which the drill teeth are raised or lowered, 
at the same time the feed gear is thrown in or out of gear. 2d, In the mode of constructing 
the feed gear, so that it can be changed to sow different qualities of seed to the acre. And 
3d, in the manner of attaching the hollow drill teeth to their drag bars, so that, when 
coming in contact with any unyielding obstruction, they become wholly detached from the 
machine." 

Claim* — ^**What I claim as new therein, is, 1st, the pinion A, working between fixed 
and movable racks, in combination with the elevating yoke c, and the loop /on its end, 
for the purpose of raising the teeth from the ground, and simultaneously throwing the 
feeding apparatus out of gear, substantially as set forth. 

"2d, I claim the feeding gear, as described, in combination with the lever g, and its ad- 
justable fulcrum, permitting the pinions to be reversed, by which double the number of 
changes can be made as can be done by the same number of pinions on the ordinary ar- 
rangement." 



14. For an Improvement in Printing Presses; Stephen P. Ruggles, Boston, Massachu- 
setts, January 1. 

Claim* — ^**What I claim as my invention, is the gauge bar for cards herein above referred 
to, in combination witli the vibrating platen and stop finger, and crank which operates the 
same, in the manner and for the purpose herein above described. 

"I also claim the use of a segment of a cylinder, in combination with the stationary 
form bed, so that the rotary inking apparatus may move over the form, and then, after 
taking ink from the fountain, distribute it on said cylinder, as herein above set forth. 

"I also claim the movable bearers on the side of the form bed, arranged and operated 
substantially as above described, so as to be moved outwards when the inking rollers are 
pessmg over the form, and drawn inwards when the sheet or tympan is moved up to said 
form. 

"I also daim regulating the delivery of the ink, by combining with the delivering roller 
a grooved ratchet wheel and weighted pawl band, operating with the lever stud, cam roller, 
and stop lever, substantially as herein above specified. 

"I also claim supporting the journals of one of the inking rollers on sliding bearers, so 
that it may be moved up against the delivering roller by means of studs on said bearers, and 
cams operating the same, as herein above set forth." 
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15. For an Improtement in Machines for Turning Irregular Formi; Jonathan RuMeU, 
Philadelphia, Pennsylvania, January 1* 

"The nature of my improvement consists in cutting spokes, &,c*, or any other irreg:ular 
forms, to pattern, while the pattern and rough material are held fast and do not revolve. 
The pattern and rough material are both held fast in a carriage or carriages placed in the 
same line, or on^ above the other, which have a right and left longitudinal motion, and an 
up and down motion, along and by the cutting tools and tracers, or friction points. There 
are two carriages which have a lateral motion towards and from each other; in or on these 
two carriages are placed the tracers and the cutting tools. The tools and tracers work 
against and over the pattern and rough material, while the pattern and rough material 
move to the right and left along and by the cutting tools and the tracers, and up and down 
after they have reached the end of the pattern and rough material, or ffice versa, the firio- 
tion points following the shape of the pattern, so that the rough material may be cut like 
the pattern. The tracers are made to set out or in, so that the rough material may be 
cut larger or smaller, on one or both sides, than the pattern." 

Claim. — ^*'What I claim as my invention, is tlie combination and arrangement of the 
horizontal carriages G G, working inside of, and moving vertically with, the carriage F, 
and operating as herein described, for the purpose of making the pattern and rough ma- 
terial pass and repass the tracers and cutting tools, or vice versa, when the same are used 
in combination with a pattern and rough block which do not revolve, and are presented 
to, and operated upon by, said tracers and cutters, as herein described and represented, and 
for the purposes fully set forth.*' 



16. For an Improvement in the Manufacture of India Rubber: Jonathan T. Trotter, 
City of New York, January 1. 

''The nature of my invention consists in the new and useftil manner in which I prepare 
the rubber by means of an article or preparation of zinc." 

Claim, — "Having described my improved process for curing rubber, what I daim is 
the use and employment of zinc, substantially as prepared by the process above described, 
in combination with India rubber, for the purpose of curing or vulcanizing it, in form and 
manner as herein set forth, without the use of free sulphur in any way in combination 
with the rubber." 



17. For an Improvement in Com Shelters f Joshua M. C. Armsby, Worcester, Massa- 
chusetts, January 7. 
Claims — "What I claim as my invention, is casting the fly-wheel of the com sheUer 
solid with the feeding wheel, so as to bring it between the two bearings of said wheel, as 
herein before set forth." 



18. For an Improvement in Spring Mattresses for Invalids ; David Baird, City of New 
York, January 7; ant^ dated October 1, 1850. 

"The advantages of elevating spring mattresses to all, and more particularly to invalids, 
have been universally acknowledged, but as they have hitherto been constructed they have 
been imperfect, and subject to give rise to many inconveniences which have retaided their 
introduction to common use. Among these objections were the awkward modes of changing 
the position, the liability to get out of order, the unavoidable entrance of vermin into the 
interior, and the impossibility of effecting their expulsion when once they had taken pos- 
session. 

"My improvements consist in making the chamber which contains the springs, dec, so 
that ail its parts shall be hermetically sealed against the entrance of vermin, and have none 
of its interior partfit projecting through the case." 

Claim. — "What I claim is, 1st, the employment of the end stays i, having rule joints, 
allowing a limited range of motion, and standing in a bracing position, substantially in 
the manner and for the purposes set forth. 

"2d, I claim the centre supports for rendering that part of the mattress permanent when 
desired.*' 
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19. For an Improvement in Rotary Pumps f Thomu Bennet, City of New York, 
January 7. 

'fThe nature of my invention conaiets in combining with the rotating fan or paddle 
wheel, the annular space provided with curved water-ways, which answer the purpose of 
guides for the upward flow of the water." 

Claims — ^*' What I claim as my invention, is the arrangement of the curved water-ways 
in the annular space above the fan or paddle, when in combination with the rotating fan 
or paddle wheel, substantially as described, and for the purpose specified. 

''And I also claim the self-adapting valves substantial^ as described, and governing th* 
apertures leading to the annular space above, in combination with the rotating fiin or 
paddle wheels, and the curved water-ways, substantially in the ma&ner and for the pur- 
pose specified." 



30. For an Improvement in Looms for Weaving Tapestry Carpets with Parti'Coiored 
WarpSy' Erastus B. Bigelow, Clintonville, Massachusetts, Januaiy 7. 

'The first part of my invention consists in regulating the delivery or giving out of od^ 
or more separate warps or chains, by the separate tension of each warp, in combination 
with a ground or controlling warp, which determines the length of cloth made at each 
beat of the lathe, the delivery of said ground or controlling warp being also regulated by 
its tension, and controlled or fijced by a break, when the lathe beats up the cloth; the 
whole being combined with a regular and positive take-up motion for taking up the finish- 
ed cloth, whereby the figures of the cloth may be of a regular measured length, and the 
body of the cloth, as nearly as practicable, of regular texture, as described. 

*^he second part of my invention consists in the employment of an index measuring 
apparatus, or the equivalent thereof, to indicate the amount of figuring warps which are 
taken up in the process of weaving, that the tension thereof may be varied, if more or less 
than sufficient is being woven in, when this is combined with an index measuring appa- 
ratus, or the equivalent thereof, to indicate the amount of cloth woven, whereby the figure 
on the warps and on the woven cloth can be relatively measured, to determine the entire 
figure, whilst the delivery of the figuring warps is self* adapting to any slight inequality in 
the warps, or formation of the loops. 

*'And the last part of my invention consists in the employment of grids or fingers, 
vibrating independent of the lathe, for drawing forward and giving tension to the weft, 
before the lathe completes its beating up movement; and also to retain the weft, whilst the 
lathe commences its back movement, to prevent such back movement of the lathe from 
drawing back the filling or weft." 

Claim* — ^'^ What I claim as my invention, ia regulating the delivery or giving out of one 
or more warps or chains by the separate tension of each, substantially as specified, in com- 
bination with a ground or controlling warp, which determines the length of cloth made at 
each beat of the lathe, by having the delivery of the said ground or controlling warp regu- 
lated by its tension, and controlled by a break, or the equivalent thereof, when the lathe 
beats up, substantially as specified. 

"I also claim the employment of an index wheel or measuring apparatus, or the equiva- 
lent thereof, to indicate the length of figuring warps given out or taken up in the process 
of weaving, substantially as and for the purpose specified, when this is combined with an 
index or measuring apparatus to indicate the amount of doth woven, substantially as and 
for the purpose specific. 

''And lastly, I daim the employment of fingers, moving or vibrating independently of 
the lathe, substantially as and for the purpose specified." 



21. For an Improvement in Fountain Inkstands; Francis Draper, East Cambridge, 
Massachusetts, January 7. 

''By my improvements I shut off the main portion of the ink in the fountain from that 
in the tube, by having the tube, through which the ink is flowed or pressed into the cup^ 
extended down (sometimes through a cylinder and sometimes not) to the bottom of the 
inkstand, and having a piece of cork or other similar substance fitted on its end, which 
bears against a similar piece of cork fitted in the bottom of the inkstand, and by screwing 
the tube (and cylinder when it is used) down, so as to have the cylinder or cork on the 
end of the tube pressed against the cork in the bottom of the fountain, the main body of 
ink in the fountain is entirely cut off firom that in the tube." 

Vol. XXL— Thibd SBniBS.— No. 2^-FsBnvABT, 1861. Id 
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Claim, — ^<*WhAt I daim as my inventioiiy is the arrangement for cutting off the eom- 
munication between the cup and the main fountain of ink, by means of a layer of cork, or 
0ther similar substance, in the bottom of said fountain, and a cork or other similar stopper 
fitted on the bottom of the cup tube, or the lower end of said extended cup tube pressing 
against said layer as set forth; and, in combination with the above spedfi^ arrangement, 
the inner cylinder in which said stopper moves as a piston, by which the air is more efEec* 
tually excluded from the main fountain of ink." 



22. For an Improvement in Maehinea for Jointing Staves,' William Maguire, Cincin- 
nati, Ohio, January 7. 

'*My invention consists in apparatus for jointing the staves." 

Claim, — '*What I claim therein as new and original, is the arrangement substantially 
as herein described, of a circular rest, having a sliding motion to and fro in the plane of 
its axis, and having around its perimeter catches for tiie retention of the stave during the 
process of jointing, and rotating the distance fi^m stave to stave at every forward stroke, 
and held fast for the action of the rotating jointen upon the stave at every return strdko, 
the jointen and circular rest being so arranged as to impart at the same time to the stave 
edge any given bevel and taper, according to the size and bilge of the cask." 



23. For Bn Improved Fly'Tumbkr IjotkfoT Fire-arms; Stanhope W. Marston, City of 

New York, January 7. 
Claim, — '^AVhat I claim as my invention, is the fly-tumbler, arrange and combined, 
with respect to the sear and the cock, in the maimer and for the purposes set forth in my 
specification." 

24. Fpr an Improvement in Grau Harvesters f Edward Neely, Savannah, Missouri, 

January 7. 

<*My object in securing and suspending the different parts of my machine by straps, 
chains, and yielding joints, is to allow the parts to yield, when the machine is stopped by 
accident or other cause. In machines geared tight, when suddenly stopped, the bevel gear 
is often broken. In my invention this is entirely avoided, by allowing the different parts 
some motion or play, after the driving apparatus has stopped." 

Claim, — ^'''What I claim as new, is die manner herein described of suspending the 
cutter ring h, from the wheel /, by means of straps or other yielding material, for the pur- 
pose herein described. 

"I also claim the combination of the cntten 1 1 1, &c, beveled cutter ring h, and streps 
g g, &C., for the purpose of raising the cutter ring over any obstruction coming against 
the edge of the knife, as herein described. 

**I also claim the manner of arranging the g^ide board m, standard n, arm o, and strap 
r, secured as described, for the purpose of g^ding the machine, and allowing the parts to 
yield to a sudden stopping of the machine, or to irregularities in the ground, for the purpose 
and in the manner described." 



25. For an Improvement in Electro-Magnetic Engines,- Jacob NeS, Philadelphia, Penn- 
sylvania, January 7. 

^In order to control the power of the engine, I propose to attach a governor to it, which 
shall act upon a lever, which shall be connected to the negative plate or plates of the bat- 
teries, by which means the amount of electricity can be regulated." 
' C^t»m«<— *< What I claim as my invention is the insulated disks, in combination with 
the platina points, to act in concert with the magnetic wheels, in maimer and fonn, and 
for the purposes herein described." 

26. For an Improved Arrangement of Arekes in Bridge Trusses: Cunningham M. Pen- 
nington, Rome, (Georgia, January 7; ant($ dated December 9, 1860. 

^ "The nature of my invention, consists in a certain combination and arrangement of up- 
right and inverted arches, by which all thrust against the abutments or piera is prevented, 
and at the same time securing a permanent structure." 

C^m.— ><Having thus fully described my invention, what I claim therein as new is the 
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metliod herein described of eombiiung and arranging the aeveral arches of a bridge so as 
to make each arch, alternately, the upright and inverted arch, as it passes from one span 
of the bridge to the other, and vice versa, when one set of said arches have their remotest 
distance from each other, and their greatest sustaining points directly over and under the 
points, when the other set of arches are changing from upright or inverted arches, or vice 
versaJ* 



27. For an Improvement in Coal Stoves,- James Shields, City of New Yoric,and Samuel 
Pierce, Troy, New York, January 7. 

"Our invention is of an improvement in the downward draft stove invented by Dr. 
EUphalet Nott, in which the charge of coal is contained in a fire chamber extending above 
the aperture for the draft, leading to the flues through which the products of combustion 
circulate, to heat a large amount of metal sur&ce for the radiation of heat" 

Claim. — ^'^What we claim as our invention, is the method substantially as herein de- 
scribed, of supplying currents of atmospheric air to the products of combustion, at or near 
the throat leading from the fire chamber to the flue, in combination with what is known 
as Nott's fire chamber, having the draft throat leading therefrom between the top and the 
grate, that the upper part of ^e fire-pot may constitute a feeder or chamber of preparation, 
substantially in the manner and for the purpose specified." 



28. For an Improved Parallel Vise; Samuel R« Simpson, Springfield, Ohio, January 7. 

<<The utility of this combination is to obviate the firequent adjustments of the vise-jaw 
to the ever-varying thickness of lumber and other materials which are to be worked in a 
vise." 

Claim4 — ^''What I claim as my invention, is the attaching the lower end of the moving 
jaw of the vise to a block that is attached to, and moves with, the end of the screw, in the 
manner and for the purposes herein described." 



29. For an Improvement in Ox Yokes; Andrew L. Simpson, Durham, New Hampshire, « 
January 7. 

*^he great object of my improvement, the device to secure which constitutes the dis* 
Anguishing feature of my invention, consists in relieving the weaker ox, where there is a 
difiference in the strength of the two, by having two staples some six inches apart, in lieu 
of one staple, to one of which staples the draft chain is fastened, while to the other staple 
a branch chain, some sixteen inches long, is connected by a hook, its other end being con- 
nected to the main draft chain. The efiect of this is, that when the stronger pulls more 
than the weaker one, he instantly straightens the main draft chain, and slackens the branch 
chain, so that the strength of the weaker ox then acts with a lever six inches longer than 
when both chains are tightly drawn. This is a great desideratum." 

Claim. — "What I claim as my invention, is arranging in the beam of the yoke two 
draft staples, some six inches apart, in lieu of one at the centre, and the combination or 
use therewith of a branch chain of proper length, connected to the main draft chain at a 
proper distance from the beam, and the adjustable hook for modifying the length of the 
branch chain, as herein above specified and for the purpose set forth." 



30. For an Improved Means for Revolving the Breeches of Repeating Fire Arms; James 
Warner, Springfield, Massachusetts, January 7. 

"The nature of my invention consists in such construction of a revolving chambered 
pistol that the chambers will be caused to revolve by the action a lever, of which the ful- 
crum or axis of vibration is in line, or nearly so, wiUi the axis of rotation of the chamber; 
whereby I am enabled to effect the revolution of the chambers with greater certainty, and, 
by flimplifying the construction, to diminish the cost of manufacture, as well as the liability 
to derangement in rapid action." 

Claim* — "What I claim as of my own invention, is the cranked shaft ecb, operated by 
the tumbler, having its axis of vibration in the line, or nearly so, with the axis of rotation 
of the cylinder, substantially in the manner herein set forth." 
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31. For an Improvement in the Manufacture of Caviar; Robert G. Wcstacott, Wateem- 
ter, assignor to Robert G. Westacott, Ephraim Lombard, and Nathaniel K. Lombard , 
Boston, Massachusetts, January 7. 

''The experiments I have made have enabled me to produce an improved manufacture 
of the article in question, which not only enables me to transport it to warm latitudes, and 
there keep it for a great length of time in a perfect state of preservation, but at the same 
time to prevent its induration in a great degree, if not entirely, and impart to it a flavor 
that renders it extremely palatable to those who eat it." 

Claim. — "What I claim, therefore, as my invention, is the improvement in the process 
of sadting the roe or ova, whereby extraneous matters are separated, the same consisting 
in suffering it to stand in pickle, or a strong saline solution, until it undergoes a process 
or change, by which the ova and such extraneous matters separate from one another, the 
former rising to the surface of the pickle, while the latter falls to the bottom of it. 

*'And I also claim the combination of the male sturgeon oil, as above mentioned, with the 
nlted ova, for the purpose of improving the manufacture thereof as specified." 
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• Description of a JVew Arrangement of Reflecting Telescope^ by which much 
contort and convenience is secured to the Observer. By James Nasmyth.* 
[Paper read at the Meeting of the British Association, Edinburgh.] 

The optical department of this arrangement is seen in section in fig. 1, 
where it will be observed that by the union of the Newtonian and Cassegrain 
^ construction, in so far as respects the turning back of the cone of rays by 
the small convex mirror, C, and receiving them at D, by a small diagonal 
plane mirror, D, the rays which ultimately form the image of the object 
are sent out sideways through the trunnion^ G, in which the eye-piece is 
placed, and through which, in fact, the observer views the object. 

-E 






I ^^i::::!^^ 



i^ 



Fig. 1. 

By having a corresponding trunnion at the opposite side, T, and em- 
ploying these trunnions as the supports of the telescope, and using them 
as the axis on which it is moved in altitude, it will be evident that, as the 
eye-piece, G, is thus in the centre of motion^ whatever be the sweep of 
elevation in moving the telescope vertically from object to object, no 
change in the position of the eye of the observer will be required; his eye, 
while opposite to the trunnion, t^ common to all positions of the instrument 
in altitude; his eye is virtually in the centre of motion. 

But as the telescope has to be moved round so as to follow the motion 
of an objett in azimuth, it is desirable that the observer should not have 
to change his position even in this respect. Therefore, in order that he 
may sit at his ease opposite to the eye-piece while the telescope is moved 
either in altitude or in azimuth, all that has to be done to attain this object 
* From the London Architect, for November, 1860. 
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is to place the entire instrument on a tum-tabley and have a comfortable 
seat for the observer also on the turn-table, and then, whatever be the 
elevation or direction in which the telescope is pointed, the observer need 
never stir from his comfortable seat; and as we all know with what ease 

Eonderous machines, such as railway wa^ns or locomotive engines, can 
e swung round on properly constructed turn-tables, and also the ease 
with which a well-balanced mass can be swung when it centres, some idea 
may be formed of the perfect ease and facility with which such an instru- 
ment as this of Mr. Nasmyth's can be governed and directed by the ob- 
server, who has, by means of suitable hands brought close to his chair, the 
most perfect command of every requisite movement* 



Fig. 2. 

The instrument in question which is represented in fig. 2,weidis,iipward8 
of two tons, can be moved in every direction by the point of the fin^r, 
swung round in an instant, or elevated to any object on a dow motion 
given to it, so as to enable the observer to keep the object in the centre 
of the field for hours. Such is the perfect steadiness of the motion, that . 
not the slightest tremor is perceptible, even when observing with a mi^gr 
niiying power of 450 times. Some objection may be ur^ed against 
the optical arrangement by which Mr. Nasmyth has brought his telescope 
to yield this central vision, in so far that it is requisite to employ a tfnrd 

10* 
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reflecting surface, namely, the small plane diagonal mirror (D, fig. 1,^ by 
means of which vre are CDabled to view the object through the hoUow 
trunnion G, fig. 1, or B, fig. 2; no doubt, some portion of li^ht is sacrificed 
by the employment of this third reflector; but when we obtam in exchange 
80 Tast an amount of convenience and comfort as result from the adoption 
of this arrangement of Mr. Nasmyth, most observers will be happy to accept 
the exchange, and with the advantage of the ease, comfort, and tranquility 
rewdting from the absence of all personal sources of interruption, Mr. 
Nasmyth presumes that bv thus inducing more frequent and careful observn- 
tions, science will be advanced. 

Mr. Nasmyth stated, that the main object he had in view in construct- 
ing this large telescope, was not so much to pursue observations of objects 
of the fainter class, as nebulae, &c., but rather for following up series of 
observations in reference to the structure of the lunar surface, on which 
subject he has been occupied for several years; and such has been the 
increased comfort and facility which this truly manageable and powerful 
instrument has given him, that, iudffing from the specimen^ of the ^'draw- 
ings from nature," of the remarkable features of the lunar surface, which 
he exhibited to the Section, the optical powers of his instrument are equal 
to its convenience and comfort to the observer. 

Fig. 2 is a perspective view of Mr. Nasmyth's "Comfortable Telescope;'* 
C is a cast iron turn-table, which, on being moved round, carries with it 
the entire instrument, and the observer, who, seated in a comfortable chair, 
has complete control of the elevation and round-about motion; the former 
by me&ns of a tangent screw and wheel, F, the latter by tangent screw 
and pinionshafl, £, which commands the roundabout or azimuth motion. 
An eye-piece is placed convenient to the eye of the observer at G. Some 
idea may be formed of the facility with which the movements can be con- 
trolled, when it is stated that within two minutes, Mr. Nasmyth has fre- 
qitetitljr directed this large instrument to nine different objects situated in 
variQUS parts of the heavens. 



On the Condensation of Steam in the Engines of the South Stt^ordshire Iron 
District J and the Improvements to be ^ected in them. £^Mr. William 
Smith.* 

The object of the present paper, with the accompanying series of indi- 
cator diagrams, which have been taken from the several engines by the 
author of the paper, is to show the present working condition of forty- 
eigjit of the largest class of mill, forge, and blast engines in South 
Sttafibrdshire, with some remarks as to the practicability of improving 
them. 

The general character of the indicator diagrams of the majority of these 
eagines, shows a considerable pressure of steam, continued nearly uniform 
throughout tiie whole stroke of the piston, and averaging about 12 lbs. 
per square inch above the atmosphere in the forge and mill engines, and 
slbovX 7 lbs. per sc|uare inch in the blast engnnes; with a very defective 
vacuum, commencing about the atmospheric Ime, and reaching only from 
* From tbe London Artisan, Ootobor, 186ik 
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Fig. 1. 



7 lbs. to 11 lbs. per square incb below tbe atmosphere at tbe end of the 
stroke, the average vacuum being about 6^ lbs. per square inch below 
the atmosphere throughout the stroke. Some of the indicator diagrams 
from blast engines show a considerable expansive action, but not a good 
vacuum. 

Fig. Ishows the indicator dia- 
^m from a mill engine of 42 
mch cylinder and seven feet 
stroke, making 17 strokes per 
minute, which was workmg 
very imperfectly in the con- 
densation of the steam, and has 
been improved to a remarkable 
extent, by an alteration made 
for the purpose of improvinor 
the vacuum, which has effected 
a very considerable saving in 
the consumption of fuel. ' This 
engine was working with 19^ 
lbs. pressure of steam at the beginning of the stroke, continued to 17^ lbs. 
pressure at the middle, and reduced to 6 lbs. per inch at the end of the 
stroke, by wire-drawing the steam without any cut-off expansion valve; 
the average pressure being 16-37 lbs. per square inch throughout the stroke, 
the average vacuum was only 2*72U)s. per square inch below the atmosphere, 
beginning a little above the atmospheric line, and reaching only 5 lbs. below 
the atmosphere at the end of the stroke. This performance being so bad it 
was considered necessary to examine the engine, and the cause was found 
to be from the valves, thoroughfares, and condenser being much too small 
for the proper proportion, the steam and eduction valves being only 7 
inches diameter, and the thoroughfares of the same size; these were there- 
fore removed and replaced by others, the steam valves being 10 inches 
diameter, and the eduction valves and thoroughjfares 12 inches diameter, 
or three times the area of the original ones. The condenser was also nearly 
doubled in capacity bv attachmg a large vessel on the top of it, which 
made it rather. larger than the regular proportion; the air pump was only 
24 inches diameter, with half the stroke of the steam piston, or about |th 
less contents than the regular proportion for the size of the cylinder; this 
was not altered, but there was an abundant supply of cold water for injec- 
tion. 

The result of the above alteration is shown in fig. 2, the steam pressure 
being 8 lbs. at the beginning, and reduced to about the atmosphere at the 
end of the stroke, the average being 5*40 Jbs. instead of 16*37 lbs. per 
square inch pressure throughout the stroke; the vacuum commenced at 
10^ lbs. and ended at 11 lbs., the average being 10-15 lbs. instead of 2-72 
lbs. per square inch below the atmosphere throughout the stroke. The 
improvement in the vacuum amounts therefore to a constant average 
pressure of 7-43 lbs. per square inch throughout tiie stroke; the total power 
of the engine, as shown by the first diagram, was 19-09 lbs. per inch on 
the piston throughout the stroke, being 190 horse-power; consequently 
this improvement of the vacuum amounted to 39 per cent, of the total 
power of the engine, or 74 horse ppwen 
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The engine before the alteration had the steam valves, the eduction 
ralves, and the thoroughfares only 7 inches diameter. By the alteration, 
the steam valves were mcreased to 10 inches diameter, and the eduction 
valves E and thoroughfares T to 12 inches diameter; the new valves being 
so much larger than the old ones, a different arrangement was required to 
make room for them, the spindle of the lower steam valve being carried 
up the side pipe, and the upper eduction valve placed over die other 
side pipe, so that three of the valve spindles are worked at the upper steam 
chest, and one pnly at the lower. 

The addition made to the condenser, was a circular vessel constructed 
of boiler plate, 3 feet 6 inches diameter, and 15 inches high, fixed on the 
top of the condenser. A further improvement was also made in the 
condenser, by cleaning out the deposit of lime, and adding an internal 
injection pipe and rose; there was no internal injection pipe previously, 
but simply a hole in the side of the condenser, where the injection cock 
was fixed on, and consequently the injection water was much less efficient 
in condensing the steam, being poured into the condenser in a single stream, 
instead of being scattered in a number of small jets from the rose end 
of the pipe. 

The majority of engines in this district are similar in this respect, and 
the reason that has been given, is, that the rose is apt to ^t the holes 
choked up by deposit from the water, which is very much imprecated 
with lime. This is a matter requiring particular attention in this district, 
and cases have come under the writer's observation, where condensers 
were filled up by the deposit in the course of two or direevears^ time, to 
such an extent, that the capacity was reduced fully one-half, as well as the 
passage through the foot valve; it is a very hard calcareous deposit, which 
adheres firmly to the cast iron, and requires considerable labour to cut it 
out, involving a serious stoppage of the engmes, and they were conse- 
quently worked as long as possible before taking off the condenser cover 
to cut out the deposit, which increased to 7 inches thickness, and as much 
as half a ton weight in one engine. 

Besides the very important saving effected by the greater power 
obtained from the steam, in consequence of the improvement of 39 per 
cent, in the vacuum, as described above, the engine ha^been found to 
do the work more regularly and satisfactorily since the alteration than 
before; it was liable to be pulled up by any extra strain of the rolls, &c., 
whenever the piston was getting in want of repacking, the leaka^ of steam 
injuring the vacuum on account of the very deficient condensing power; 
but that has not occurred since the alteration was made. 

The engine drives a merchant mill of 3 pair of rolls, a guide mill of 3 
pair, 2 pair of forge rolls, a forge hammer, 2 shears, and a pump for 
draining the foundations. It was not stopped longer than three days to 
make the whole of the alterations described above. 

Another similar engine of the same size as the preceding, (No. 17) was 
also examined, in consequence of the imperfection in its condensing, and 
the valves and thoroughfares were found to be 10 inches diameter, but 
the valves had not sufficient lift; the eduction pipe to the condenser was 
9 inches diameter, and the condenser was 2 feet 4 mches diameter, and 
4 feet 6 inches high; the eduction pipe was then removed and replaced 
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with one 12 inches diameter, also a large vessel was fixed on the top of 
the condenser, which increased its capacity about one-third. The lift of 
the valves was then increased from 1^ inch to 2f inches, and the result 
of the alteration was an improvement in the vacuum of from 1*50 lbs, to 
7*97 lbs. per square inch below the atmosphere, or 6*47 lbs. per square 
inch increase of average pressure throughout the stroke. 

The saving of fuel from these alterations has not been well ascertained, 
as the engines in both cases are worked from a series of boilers which 
also supply steam to other engines, upon which the load is very unequal; 
but the saving is admitted to be very considerable, and in the case of No. 
17, the proprietors have been enabled to use an inferior description of 
slack, and also to throw offone boiler, with a fire grate about 7 feet square, 
and 45 square yardsof heated surface, without any diminution in the power 
employed. 

The aggregate power of the 45 mill, forge, and blast engines from which 
the indicator diagrams are taken, is nominally 3240 horse power, according 
to Boulton and Watt's proportions of the cylinders, but by the calculation 
of the indicator diagrams, the total is 7819 horse power; the average 
vacuum obtained in the present working of ail the engines, is about 6 
lbs. per inch below the atmosphere throughout the stroke, omitting from 
the average four, which are exceptions to the general run of these engmes; 
and the average vacuum obtained in the 6 expansive engines, of which 
indicator diagrams are also given, is 10^ lbs. per inch below the atmosphere 
throughout the stroke. The loss of power from the imperfect vacuum in 
the former engines may therefore be taken at the difference between these 
pressures, or 4^ lbs. per souare inch pressure throughout the stroke, which 
amounts to 1930 indicated horse power upon those engines; or in other 
words, an additional power of 1930 horse power, or 25 per cent, increased 
power might be obtained from the same expenditure of steam, and conse- 
quently of fuel, if the vacuum were improved so as to be as good as the 
average of the 6 expansive engines, or 10^ lbs. per inch throughout the 
stroke. This vacuum has been obtained in the two engines, Nos. 12 and 
17, which have been altered as before described, although in these engines 
the alteration was carried out only to a limited extent, and at a com- 
paratively trifling expense; but if it were carried out efficiently by attach- 
ing expansive eear in addition to the alterations that have been made, a 
much better efi^t would be obtained by using the same volume of steam 
expansively. 

In many cases the expansive action is accomplished by the addition of 
a separate expansion vad ve in the steam pipe, which is worked by a cam, 
80 as to cut off the steam at any portion of the stroke that may be desired, 
this valve opening and shutting twice for each double stroke of the engine; 
the steam and eduction valves are worked by a common eccentric motion, 
the top and bottom valves opening and shutting tosetlier. But this is 
an imperfect mode of obtaining expansion, because the steam filling the 
side pipe and the two steam chests expands after the cut off valve is 
diut,and this steam forms a considerable proportion to the contents of the 
cylinder. 

The only efficient mode of applying expansive action, is by lifting each 
valve by a separate cam, so acijusted as to shut each steam valve at 
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whatever point of the stroke maybe desired, whilst the eduction valve 
is held open till the termination of the stroke; by which means the fall 
effect of the expansive action is obtained. The difference in effect 
between these two modes of cutting off the steam, is shown by the 
diagrams Nos. 3 and 4, which are taken from a pair of blast engines work* 
ing coupled together, and with no difference between them, except that 
in No. 4 the steam is cut off by a separate expansion valve in the steam 
pipe, and in No. 3 the valves are lifted by separate cams. 
But independent of the loss sustained by not working expansively, the 

loss of power in the engines 



a"A3 



described being 1930 horse 



^ y\ power as shown before, the 

\\ annual loss in money by extra 

K consumption of fuel in these 

\^\^ engines, calculating 20 lbs. of 

slack per hour, for one horse 

power, at a cost of 3^. per ton, 

will amount to jei8,610, or 

£2. 7s. 7d. per horse power 

per annum. 

The total power of the steam 
Fig. 2. engines employed in themanu- 

facture of iron in this district, 
may be computed to be fully ten times the nominal power above named; 
and the total annual loss to the proprietor from the causes described in 
the present paper, may be therefore taken in round numbers at 180,0002, 
per annum, as the more expansive engines described above may be con- 
sidered a fair average of the engines m the district. 

It has been generally considered hitherto, that the improvement of 
expansive action of steam was not applicable advantageously to the engines 
of this district, because of the small cost of the fuel employed; but this will 
be seen to be an erroneous conclusion from the actual results of the altera- 
tions described above, where the improvement was only effected in the 
vacuum, and the expansive principle was not carried out, which would 
have effected a still greater saving. The total quantity of fuel consumed 
^t present is so large, that although the price per ton is insignificant, the 
total amount of saving effected by the per centage on the whole is veiy 
important. 

In addition to the saving in cost of iiiel consumed, a very important 
saving would also be effected in the tear and wear of the boilers, which 
is fully in proportion to the extra fuel burnt under them, and the repairing 
of which is invariably attended with serious inconvenience and expense. 
The description of boilers in general use in the district, and the further 
saving to be effected by improvements in their construction and mode of 
setting, is also an important practical subject for consideration, and it is 
intended to form the subject of another paper, to be laid before the 
Institution at a future meeting. 

The Chairman said he believed the writer was quite within bounds, 
when he estimated the saving in fuel which might be effected in that district 
alone at 180,000/. per annum; nor was the subject of importance in that 
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light merely, because it was found to prevail as a general rule, that the 
amount of destruction in machinery and boilers was nearly in proportion 
to the quantity of fuel consumed. He had remarked at a former meeting 
on the practical importance of obtaining comparative accounts as complete 
as possible of the consumption of fuel, and economy of working of the 
steam engines in the ditTerent districts of the country, and he thought that 
all information of that kind was of ^reat practical value. 

Mr. Bowman inquired whether, in most of the engines mentioned, the 
proportions of Boulton and Watt i;^ere observed in the condenser? 

Mr. W. Smith replied, that speaking generally, he believed that was the 
case, but the bad working of the engines was accounted for by the ex- 
traordinary pressure of the steam used. The error was, that engines in- 
tended and proportioned for 3 lbs. steam were worked up to 12 or 16 lbs. 
per inch throughout the stroke, and consequently, they were very imperfect 
m their condensing; as there was so much larger quantity of steam to be 
condensed at each stroke, when the cylinder mil of high pressure steam 
expanded down to the same pressure as the low pressure steam. 

Mr. Bowman observed, tiiat this would seem to imply that the size of 
the condenser should be regulated by the pressure of the steam in the 
cylinder. 

Mr. Cowper said, the pressure of the steam was certainly a necessary 
element to be taken into consideration, as well as the size of the cylinder, 
in determining the size of the condenser. There was not only a greater 
quantity of steam to condense when a higher pressure was employed, but 
also a greater quantity of air to pump out at each stroke of the air pump. 
He mentioned a case which came within his own observation in that 
district, where 18 lbs. steam was employed; there was no barometer gauge, 
but the parties were satisfied that they had a ^ood vacuum; however, the 
feet was, that the injection water was forced into the condenser by means 
of a cistern at the top of the engine house, 22 feet in height. 

Mr. Slate remarked, that he fully concurred in the results obtained by 
Mr. Smith, but feared they were so startling that there would be a 
disinclination to give them credence in the district. It was highly im- 
portant then that the truth of the deductions should be practically ad- 
mitted. 

Mr. T. Thomeycroft, as an iron master of the district referred to, felt 
extremely obliged to the author of the paper for pointing out the means 
whereby any saving could be effected, more especially at a time when, 
owing to the state of the trade, economy in the manufacture was so 
essential. 

Mr. W. Smith said, it had often occurred to him, that a steam engine 
was like no other machine. A time-piece, if out of order, was sent back 
to the maker toberepaired, and in the case of machines of other descriptions, 
if they did not do their work well they were immediately stopped, because 
they wasted and injured the material upon which they were employed. 
But when the old steam engine, after 20 or 30 years of hard labour, showed 
some symptoms of disorder, it could not be stopped; so with an extra 
application of the coal shovel, and some hammering at the cotters, &c., 
it was set to work again, and with its powerful steam arm it wound round 
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all the complicated machinery. This, however, was done at an enormous 
expense to the proprietor of the engine, and it would be much better if 
he were to renovate its constitution. He trusted that the exertions of the 
members of the Institution would have some influence in showing to 
persons of the description referred to, the necessity of carrying out these 
things on more eflBcient principles than they had hitherto been conducted. 
Mr. Bowman thought it a matter of great importance that the injection 
water should spread itself out amongst the whole quantity of steam imme- 
diately on its passage into the condenser, and the alteration made by Mr. 
Smith in the mode of injection was very advantageous. 




Fig. 4. 

Mr. Cowper observed, that they ought all to add their testimony to the 
value of the indicator figuresproduced by Mr. Smith, because they showed 
the character of the engines much better than any judgment which could 
be formed with reference to them, inasmuch as it was the character of 
each engine written by itself, and could not be erroneous. He had not 
the slightest doubt, that a loss of 180,000/. at least, as stated by Mr. Smith, 
was sustained in that district, because the mode of condensing ordinarily 
adopted was exceedingly defective. It had occurred to him many years 
ago, that a valve might be put at the side of the condenser, and coniiect- 
ed with an injection pump, so that a gush of cold water might be injected 
at every stroke, at the very moment of the entrance of the steam into the 
condenser, and shut off again immediately, by which means the greatest 
possible use might be made of the injection water, and the condensation 
of the steam effected with a smaller quantity of injection water. 

He then explained the drawing of an improvecl injection valve which 
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he had constructed, and found to work very successfully: the object was 
to maintain the full pressure of the water at the point of entrance into the 
condenser, and to obtain a more efficient distribution of the jet of water 
without danger of its getting choked. In fig. 4, a is the condenser, b the 
eduction pipe, c the air pump, d the cold water cistern in which they are 
immersed; e is the injection valve, a conical valve rising a little above 
the bottom of the condenser, with a perforated cap below in the cold 
water cistern; this valve is lifted by the screwed rod/, and the admission 
of the injection water can be regulated with the greatest accuracy by the 
screw. The water enters the condenser in a fine ;sheet all round the 
valve, which strikes the sides of the condenser and fills the whole space 
with a fine spray; he had ascertained this by trying the valve in a box 
similar to the condenser, but partially open, with a column of water of 
the same pressure as the injection, and he found the distribution of the 
water was so perfect as to fill the box with a complete spray or fog. There 
was also a different construction in the air pump, wluch he considered 
advantageous; the bottom dropped into a well g g-, in the bottom of the 
condenser, and the water rose up the space ^^, when the air-pump bucket 
dipped into it, forming a water-valve instead of the ordinary foot-valve, 
and giving pressure enough to ensure the bucket-valve opening if there 
was any obstruction. 

Fig. 5, shows the indi- 
cator figure, taken from the 
engiae when in full work, at 
24 revolutions per minute, 
driving shafting and two fans, 
and amounting to 72} indi- 
cated horse power. Fig. 6, 
is the indicator figure of the 
same engine when part of 
the work was thrown ofiT, 
amounting to 38^ horse 
power; and fig. 7, is the 
indicator figure for the en- 
gine and four lines of shaft- 
ing alone, without any work, 

amounting to 14 horse power, at the same speed of 24 revolutions per 
minute. The en^ne is high pressure, expansive and condensing^, and is 
one of a pair working coupled together: there was originally in their place, 
a pair of high pressure engines, non-expansive and non-condensing, and 
the comparative economy of power effected by the present engines is so 
great, that although the same boilers only are used, there is 2| to 2^ times 
the power obtained. 

The indicator figures exhibited by Mr. Cowper to the meetinj?, were 
drawn to the scale of 20 inches length of stroke, and one ^ inch for each 
lb. of pressure; and he begged to suggest that scale as a convenient one 
to be adhered to, for indicator figures intended to be exhibited to the 
Institution. 

Mr. Slate thought the plan of injection proposed by Mr. Cowper was 
a very eligible one. With reference to the alternate injection of the water. 
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he had experienced the difficulty in marine engines, of too much water 
being admitted by the injection cock, whenever the engines were working 
slowly, causing the injection water to choke up the condenser and even 
get up into the cylinder, and he had adopted a slide valve in the injection 
pipe, admitting only water enough at each stroke of the engine for the 
condensation of the steam; the jet of water was thrown agamst a perforated 
distributing plate. 

The Chairman remarked that there would be a tendency in the rose of 
the injection pipe, as adopted by Mr. Smith, to become choked up. 

Mr. Co wper observed that, in the plan he had described, that difficulty 
was quite obviated, as in the case of the circular valve becoming choked, 
they had only fo lift it up an inch or two by the screw handle, and then 
screw it down again, and the rush of water would effectually wash out any 
obstruction. 

The Chairman considered that a great advantage, as it would prevent 
any stoppage of the engine. He thought the members of the Institution 
were much indebted to Mr. Smith for his researches, but their obligations 
were small compared with those of the iron manufacturers of the district, 
with whom he had been more immediately brought in contact, as the saving 
proved to have been effected by the improvement of the engines, formed 
so serious a proportion to the whole expense of working them. It was 
important that this subject should occupy the attention of the iron masters, 
because their material must bear a proportion in its price to the manage- 
ment bestowed in its manufacture. He hoped Mr. Smith would not lose 
sight of the subject, but keep it prominently before, not only the iron manu- 
facturers of South Staffordshire, but the owners of steam engines through- 
out the country; and he thought this Institution was ah excellent vehicle for 
the purpose, because it was only by such an Institution that information 
could be collected in a practical form, and the results be duly investigated 
and considered. In conclusion, he proposed a vote of thanks to Mr. 
Smith, which was passed. 



Glass Painting* 



From an able article in the Journal of Design on painting upon glass, 
we extract the following: — 

We have fortunately some directions given us in a manuscript of the 
end of the 14th century, which in part bears traces of Byzantine science; it 

g'ves the process of the manufacture of various colored silicates and fluxes 
r the purpose of ornamenting glass. This MS. was copied in the 16th 
century at Bristol, and is now in the British Museum. (Sloane MSS. in 
British Museum, No. 3661.) 

Cohrsfor Tinting Glass. 

Blue or blavus color — cobalt, or ultamarine, with purified crystal glass. 
■ Emerald color — ^from oxide of copper and yellow oxide of iron. 

Ruby color — from tartar, copper, and iron, or carbonate of potash and 
yeHow oxide of iron. 

• From the London Architect, for Noycmber, 1850. 
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Carbapcle— gold calcined, 1; carb, of potash, 2. 

Sapphire — blue bi-carbonate of copper, or ultamarine, 1; potash, 2. 

Jacinth— protoxide of gold, J part; ground iron, ^ part; potash, 1. 

£merald — red oxide of copper, a little; potash, 2. 

Topaz — ^protoxide of lead; protoxide of gold, a little; potash, 2. 

Garnet— protoxide of gold; haematite, a little; potash, 2. 

Chrysolite — oxide of zinc, 1; potash, 2. 

Turquoise — protoxide of gold, J; blue bi-carb. of copper {lapis airme- 
nas)\ potash, 2. 

Cornelian— oxide of tin, \\ potash, 2; golden marcasite, \\ oak ashes,, 
^part. 

Sapphire— 1 lb. finely ground crystal; \ lb. calcined stag bones; lib. 
carb. of potash; melt it, and afterwards place ultamarine blue. (This 
glass would be opaque.) 

Flux — nitrate or bi-tartrate of potash^and borax, equal quantities, with 
ceruse; mix with oil of eggs into a paste. 

Or crystal calcined, 1; carb. of potash, 2. 

Or crystal and oil of tartar fused together, and add nitre. 

Or glass well burnt, powdered, and washed, and melted with an equal 
quantity of borax. 



Method ofJbcerimAng the Value ofhtdigo,* 

Dr. BoUey, after showing the inaccuracy of the methods of Chevreul, 
Schlumberger, &c., recommends the following process: — 1 gramme of in- 
digo, (15*4 grains) is rubbed to a fine powder m a porcelain mortar; about 
10 grammes of fuming sulphuric acid are added, and it is then kept co- 
vered for six or eight hours, being occasionally stirred. The whole is 
then put into an evaporating dish, containing 2 lbs. of water; 50 grms. of 
concentrated hydrochloric acid are added, and the mixture is boiled. 
The water is replaced as it evaporates. Meanwhile, a \ grm. of warm 
dry chlorate of potassa in fine powder is dissolved in 100 grms. of water, 
in a graduated tube, holding 100 cubic centimetres of water. This is 
then added to the indigo solution, at first pretty freelv, but afterwards 
more gradually, allowing the mixture to boil after each addition. The 
liquid changes from blue to green, greenish-brown, and at last into a red- 
brown. T^ese changes may be observed by marking a piece of white 
filter from time to time with a rod dipped in the solution. 



On Detonating Sugar, \ 

In a meeting of the Royal Academy of Turin, for 31st January, 1849, 
Professor Ascanio Sobrero announced his discovery of a detonating sugar, 
obtained from that material, by means similar to the mode of preparing 
gun cotton. 

Take pounded loaf sugar and pour on it a mixture of two volumes of 

* From the London Artizan, for January, 1861. 

tFrom the Edinburgh New Philosophical Journal, for January, 1851. 
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sulphuric acid, (at Barun6 66,) and one volume of nitric acid (at 43). 
Immediately the sugar is converted into a tenacious viscid substance, 
which is only partially dissoluble in the acids employed. On adding a 
large quantity of water, (about twenty times that of the acids employed,) 
the sugar is converted into a material with the following properties. It 
is very white, diffusible in the acid mixture, and absolutely insoluble in 
water, but very soluble in alcohol and sulphuric ether. When subject to 
a moderate heat, it melts, and is decomposed without detonation: but if 
suddenly heated to redness, it explodes like gunpowder, producing gase- 
ous emanations, in which it is not difficult to recognize the nitrous vapor 
and that of cyanogen. By the blow of a hammer it also explodes, but 
feebly. 

The composition of this fulminating sugar it will not be difficult to de- 
termine — more easily than that of gun cotton — from its more slow decom- 
po^tion under a graduated heat^ when it may be exposed to the action 
of oxide of copper. Professor Sobrero, however, had not completed his 
analysis when his paper was read. Its composition may lead to the better 
understanding of other fulminating compounds, and we may be able to 
obtain fulminating substances by similar means from starch, flour, &c. 



For the Journal of the Franklin Institute. 

Fresh Water Condensers for Marine Steamers. 

The condenser of Mr. J. P. Pirsson, which was noticed in the Journal 
some time since as being in use on board the steamer '^Osprey," running 
between this port and Charleston, has been examined within the last few 
days, (while the ship was being refitted for the coming season,) and found 
to be as perfect as when first put in use — the tubes, both internally and 
externally, were found to be perfectly clean, and the boilers free from 
scale. B. 



English Patent Law.* 

The following order relating to patents has been made by the Attorney 
General : — "The Attorney General, with the assent and concurrence of 
the Solicitor General, hereby gives notice, that every person applying for 
a patent after the 2d day of November inst., will be required to deposit 
in the office of the Attorney or Solicitor General an outline description in 
writing or drawing, to be approved by the Attorney General or the Solici- 
tor General, before any report will be made on such patent. (Signed) 
John Romilly, Lincoln's Inn, Nov. 2, 1850. 



hiftuence of Light on the Chemical Action of Oxygcn.\ 

At the recent meeting of the Swiss Association for the Advancement 
of Science, Professor Sch5nbein read a paper on the Influence of Light 
upon the Affinities of Oxygen. He finds diat oxygen, either pure or as 

* From the London Architect, for November, 1860. 
t From the London Artisan, for December, 1850. 
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found in the air, combines with sulphuret of lead under the influence of 
the solar rajs, converting it into the white sulphate. In the dark, all 
other circumstances remaining the same, there was no perceptible action. 
In a strong summer sunshine the change took place in 16 minutes. Hence 
paper coated with the sulphuret of lead may be used for photographic 
purposes. It is not, however, sensitive enough for the camera. Tlie 
sulphurets of arsenic and antimony are less easily afiected. He diows 
likewise that the affinity of oxygen for some other substances is much in- 
creased by solar action, independent of heat. Thus he has, by the same 
means, transformed common oxide of kad into a compound of the pro- 
toxide and peroxide. To this existing power he refers various instances of 
slow oxidation in the open air, especially common bleaching. He further 
supposes that the electricity of the clouds has a voltaic origin, arising from 
the electromotive action of oxygen, under the influence of lights upon 
the water contained in the atmosphere. 



Mbumimzing of Photogenic Glasses,* 

We have received from Dr. Maunoir a translation, made at the request 
of M. Scarpellini — ^the President of a Society having its meetings on the 
Capitol, called Roniana Corrispondenza ScMfniificaj — of a paper pub- 
lished in the Society's Journal, by M. Luigi Ceselli, on a new process for 
^^albuminizing photogenic glasses." It appears to point out a method 
by which extreme uniformity in the thickness of the film may be obtain- 
ed: — and we print it from Dr. Maunoir's manuscript, with a few verbal 
alterations, where there appears to be a want of clearness, arising from 
the difficulty which a foreigner writing in English must necessaruy ex- 
perience when not thoroughly familiarized^ with the idiom of the lan- 
guage. 

It cannot be denied that photography has gained muefa b^ the substi- 
tution of glass for photogenic paper; as thus has been obtained a high 
degree of transparency of the plates for the process, a modification of 
that applied by Daguerre to the grand discover}^ of the celebrated Nea- 
politan, <jio, fiatt. Porta, which discovery remained forgotten for nearly 
two centuries. Many difficulties, however, still existed; for, with the use 
of glass, a layer of albumen was necessair to the production of those 
wonderful results obtained by the rays of light. Again, to cover the 
glass with a layer of albumen of equal thickness, so that the light may 
produce everywhere the same efiect, to prevent any inequalities forming 
on the surface during the drying process, to produce the layer at one 
stroke, — such were the difficulties which, notwithstanding repeated ex- 
periments, yet remained to be overcome, and had retarded the progneas 
of this wonderful new method, — ^but which, it seemed to M. L. Ceselli, 
did not deserve to be abandoned, as it had, to be replaced by the im- 
provements obtained with photogenic paper. 

* From the London Atkencum, NoTemberi I860. 



Digitized by 



Google 



126 Mechanics^ PhysicSy and Chemistry. 

After having studied the various processes in use, M. L. Ceselli in- 
vented a smaU simple machinCi vhich he has found to obviate every 
difficulty. 

It consists of a small rectangular box, supported by three regulating 
screws. To its base is joined a movable plate of metal, which, being 
heated by means of a lamp of alcohol, communicates to all the parts of 
the box an equal degree of heat. The plate is removed when the water 
bath is to be used instead of the lamp. The apparatus is protected by a 
glass covering, to guard against heterogeneous bodies falling on the 
adbumen. This cover is also movable; and the box being traversed by 
an internal channel, in this, when convenient, a thermometer may be 
introduced. A sliding frame receives the glass which is to receive the 
preparation; this, again, being placed between two other plates of glass. 
The glasses are secured and their edges brought to correspond by means 
of a tightening screw, — so that the albumen, when either spreading or 
shrinking, may always cover the whole surface of the intermedial plate 
of glass. The frame is furnished on two parallel sides with a small 
groove to receive the albumen, — ^which a small round edged knife, 
elevated to the proper point by means of two spiral pivots cased in the 
sides of the box, and kept down in a parallel direction to> the glass by 
means of a screw, serves to remove, producing by this means the exact 
thickness of layer which is required. The frame is furnished along one 
of its sides with an indented ndge, to which a wheel provided with an 
external handle corresponds, so that the frame can be made to move with 
such velocity as the operation may require. 



./ 

Common Meridian for off JVofe'cww.* 

We find it stated in the French journals, that in consequence of the 
confusion existing between the maritime calculations of different powers, 
and the unfortunate occurrences to which it sometimes leads, the naval 
powers of the north — Russia, Sweden, Denmark, and Holland — have 
entered into an agreement to open conferences on the old question of a 
common meridian for all nations. France, Spain, and Portugal, it is 
said, have given in their adhesion to the scheme; and a hope is^eld out 
that England will come into the arrangement. There never has been, 
and there never can be, a doubt as to the utility to science of common 
points of reference and uniformity of regulation; and no local jealousy 
should be allowed to stand in the way of them. The most advanced 
opinion on the Continent seems to be in favor of the selection of an 
entirely neutral point of intersection, — say Cape Horn, — which would 
have the immense advantage of being agreeable to the Americans. 
if .tibe Admiralty are disposed to go with this movement, there seems 
a probability of establishing once and for ever this great maritime de- 
sioeratum. 

We are glad to see the English journals advocating this change, which, 
unless we are mistaken, our own government endeavored some years ago 

* From Uie London AUiencum, Norember, 1660. 
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to effect, but unsaccessfully. We think, howeveir, that the editor of the 
JHhenamn is supposing that Americans will be i» &vor of Cape Horn. 
We do not belieye that we have sufficient vanity ef hemisphere to lead to 
that result, especially as it would be a very awkward meridian for our 
trade. We think, in all respects, the best meridian would be that of the 
Cape of Grood Hope, which has, among its other recommendations, that 
of being the locality of a renowned observatory, established by Englaad* 
Could not longitude be also hereafter reckoned to. 360^? F. 



The Boiler Explosion at Halifax* 

The coroner's inauest upon the bodies of the ten persons killed by tlie 
boiler explosion at Messrs. Firth's woollen manufactory, Lilly-Iane Mill^ 
Halifax, which was recorded ia The, Times at the period of thecalamit;^, 
was brought to a close on Friday evening last. A great mass of evip 
dence was adduced, the general tenor of which was^ that Mr. Samuel 
Firth^ if not other of the partners, was aware that the exploded boiler 
was unsafe for use^ and yet that it was kept working at intervals up to 
the time of the explosion. Once or twice previous to the explosion the 
steam was. turned off^ and the machinery stopped, while Firth and the 
engine-tentei tinkered at the boiler, which was consuntly leaking; and 
on the day before the boiler bucst, Firth ordered the young people out of 
the engine house, (where they had been accustomed to. warm themselves,) 
telling them that ^%ey were to get away as fast as they could, lest the 
hoiler should burst." The young people naturally became alarmed, and 
one of them, Lavinia Carter, attempted to leave the mill, but was order* 
ed back by Samuel Firth,, and shortly after her resimiing work the ex- 
plosion took place. This, however, was not the most serious part of the 
eWdence against Samuel Firth. Mr. Thomas. Wood, cotton spinner, of 
Sowerby-bridge, stated,, that two days before the explosion, he met 
Samuel Firth in Bradford Cloth-hall, when Samuel said, referring to the 
explosion at Messrs. Waud's Bradford mill^ *'We have had a good deal 
of bother about engineering this week. Our old engine is poorly, and I 
have had to look after the maa a good deal, lest he should get his pressure 
too strong on the boiler. I am afraid there will be a blow up at our 
place^ but we must run on till Christmas." The most important evidence 
given during the inquiry, was that of Mr. William Fairbairn, the eminent 
civil engineer and machinist, of Manchester, who had been sent for by 
the mayor and magistrates of Halifax to view Messrs. Firth's boilers, 
and report thereon. His evidence is important, not only as showing how. 
the accident occurred, but as suggesting a precaution against these dread- 
ful catastrophes in future. Mr. Fairbairn put in a written report of con- 
siderable length, of which the following are the chief points : 

^^The comparative saving which is effected by the judicious applica- 
tion^ of high pressure steam in its expansive action upon steam engines, 
and* when due care is taken that the vessels within which it is confined 
are calculated to resist with perfect security the forces by which they may 
* Prom the London Artisan, for Juiaiiiy, 1861. 
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be assailed y does not admit of doubt I think it is equally for the gene* 
nd benefit of the country and the extension of our manufactures, that 
every facility should be given for its introduction, and I take this oppor- 
tunity publicly to state, that, in m^ opinion, it may be accomplished vith 
perfect safety, and with greatly mcreased economy in the consumption 
and employment of the most valuable mineral production this country 
possesses. The danger does not consist in the intensity of pressure to 
which the steam may be raised, but entirely upon the character and con- 
struction of the vessel which contains the dangerous element. When 
contained within the narrow limits of a well constructed locomotive boiler, 
it is perfectly harmless; but if it be attempted to enclose a Yokme of 
similar density in an ordinary boiler of extended capacity, you incur the 
almost certain result of a catastrophe, such as we have so recently been 
called upon to deplore. Such, it appears to me, was the position in 
which the public were placed with respect to the boilers of the Lilly-lane 
Mill. They were worked (especially two of them) in a very unsafe con- 
dition; and I have no hesitation in stating, that they were unequal to the 
pressure to which they were exposed. Insecure to begin with, they were 
rendered immeasurably more so from the absence of proper safety valves 
— an outlet of only three inches diameter, which was common to all the 
three, being scarcely worthy of the name. From every inquiry, there is 
no evidence to show at what pressure the valve was weighed, or whether 
or not it was ever in a working condition. I am not aware what may be 
the practice in this or other parts of Yorkshire; but I cannot sufficiently 
condemn a system of construction which limits the means of escape, and 
exposes both life and property to the most eminent peril. The boilers at 
Lilly-lane Mill were of such magnitude, and the plates of which they 
were composed so extremely thin, that I should have considered them 
at any time very precarious. Assuming all the parts to be perfect, which 
is, however, doubtful, we shall find that 12 lb. on the square inch was; 
although suflScient to distort the form, totally inadequate to effect the 
rupture of the boiler. Taking the tensile strength of the material, and 
the joints of which the boiler was composed, it was equal, under a more 
judicious distribution, to ten times that pressure; but, unfortunately, the 
extreme thinness of the plates, and the want of suflScient stays, caused 
the flat ends to bulge outwards, which, under the influence of a variable 
force, created a slow but certain strain upon the angle iron, which ulti- 
mately destroyed its texture, and rupture ensued. The boilers were 
originally supplied with water by self-acting jackheads or columns of 
water, at the usual height of 12 or 14 feet. These, it appears, were taken 
down some years since, when the new end of the mill was built over the 
boilers, and valves or cocks worked by hand substituted for them. Now, 
the hand-feed, direct from the pump, in well constructed cylindrical 
boilers, with double safety valves^ may be perfectly safe; but in this case, 
when the steam escape was so insufiScient, they were very injudicious, 
and in fact, the removal of the jackheads did away with almost the only 
security that the boilers originally possessed. Before the engine is again 
started, I would earnestly recommend that the boiler next the engine- 
house be discontinued and destroyed, and that the other boiler with 
hemispherical ends be removed from under the mill, if it is possible to do 
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so. Having made these statements, it now becomes my duty to state, 
for the information of the authorities of Halifax and the public generally, 
what I consider the most feasible means for averting, or at least diminish- 
ing, the number of these frightful accidents arising from boiler explo- 
sions. It appears to me, that a legislative interference in the construc- 
tion of boilers, or machinery of any kind, is exceedingly objectionable, 
and should not be resorted to but in cases of urgent necessity; yet I do 
not clearly perceive how local regulations, however good and judicious 
in themselves, would answer the purpose, unless under the control and 
sanction of the law. I apprehend the assistance of Parliament would be 
required to carry out the principles I would suggest, as follows : — 1st. 
That after a certain date boilers should not be allowed to be placed under 
buildings where people are employed, and that those now in that position 
be as speedily removed as possible. 2d. That boilers of a wagon shape 
should not be worked at a pressure exceeding 10 lb. on the square inch. 
3d. That after a certain date every new boiler should be proved up to 
not more than one-third its bursting pressure, and to three times its in- 
tended working pressure. Lastly, That every boiler should be fitted 
with two safety valves, one to be self-acting, and beyond the reach of the 
en^ne tenter, or any other person but one to whom the duty of exami- 
nation should be expressly intructed." 

After the evidence had been closed, the coroner, Mr. G.Dyson, having 
summed up, the jury retired, and after being in consultation for upwards 
of three hours, returned with a verdict of < 'Manslaughter against Samuel 
Firth, one of the proprietors of the mill, and Joseph Helliwell, the engine- 
tenter," and the coroner proceeded to make out their committal to York 
Castle for trial at the assizes. 



SUel Pens.* 



The following interesting particulars are condensed from the Morrdfig 
Ckromde: — Steel pens are almost entirely manufactured by women and 
young girls; and it is probable that out of the 2000 persons or upwards 
now engaged in the business, not above 100 or 150 are of the male sex. 
The manufacture of pen-holders, and that of pen-boxes, give employnaent 
to an additional number of women and children, variously estimated at 
from 200 to 400 persons. About the year 1820 or 1821 the first gross of 
"three-slit" steel pens was sold, wholesale, at the rate of 7/. 4^. the gross. 
In 1830 they had iallen to 8^., and in 1832 to 6^. the ^ss. A better 
article is now sold at Qd, per gross. One factory alone, m Birmingham, 
produces them at the rate of no less than 40,000 ^oss, or 6,760,0M) in a 
week — ^very nearly a million, or 960,000 per working day, or 289,528,000 
per annum. At the very lowest calculation, Birmingham produces 1000 
millions per annum. The cheapest pens are sold as low as 2(2. per gross, 
wholesale; and the price rises, with ^e elasticity and finish of the pen, 
up to 3«. 6d and bs. per gross. Birmingham produces them all, and one 
establishment has the distinctive marks of 500 diflerent dealers in all parts 
of the country, as well as on the continents of Europe and America, for 
whom he manufactures according to order. 

* From the London Bnilder, January, 1851. 
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The sheets of steel, received from Sheffield, are reduced to the requisite 
tenuity by successive transits through the rolling-mill operations, tended 
by men and boys. When reduced to the thinness of a steel pen, length 
about 2 feet, breadth 2]^ to 3 inches, the sheets are ready for punching 
out the blanks. This process is performed with great rapidity — one girl, 
of average industry and dexterity, being able to punch out about 100 
gross a day. The next operation is to place the blank in a concave die, 
on which a slight touch from a convex punch produces the requisite shape: 
that of the semi-tube. The slits and apertures to increase the elasticity, 
and the maker's or vendor's name or mark, are produced by a similar 
tool. Previously, however, the pen undergoes a variety of other processes. 
When complete all but the slit, it is soft and pliable, and may be bent or 
twisted in the hand like a piece of thin lead. Being collected in "grosses" 
or "great grosses," the pens are thrown into little iron square boxes by 
men, and placed in a furnace, where they remain till box and pens are 
of a white heat. They are then ta^ken out, and thrown hissing hot into 
pails or tanks of oil, when they may be broken like so many wafers: after 
draining, they are made to revolve rapidly in a perforated cylinder. 



Hydraulic Mortar ^ as made and used at the Docks ^ Liverpool^ 1850.* 

Few engineers or architects who have visited Liverpool will have ne- 

flected to examine the docks, constructed under the direction of Mr. 
[arfley, and if they have noticed the character of the recent work, they 
will have observed that the river walls, entrances, and dock walls are 
principally of rubble masonry. The strength of this work in a great mea- 
sure depends upon the goocl quality of the mortar used. From inquiries, 
"we obtained the following particulars as to the mortar, which may be 
useful to some of our readers. The dock works at Birkenhead are con- 
structed with similar mortar. In fact, it has been made principally by 
men from the Liverpool works. The stone is obtained from HaDcin 
mountain, near to Holywell, Flintshire, North Wales; it is shipped in the 
river Dee. Price of stone delivered upon the quay at Liverpool, per ton, 
7*. 3d, When it is requisite to burn the stone quickly, coke is used, at 
per ton 16^. When not required quickly, coal is used, at per ton &. 6i 
The stone can be burned ouickly for as little money with coke as it can 
be burned slowly with coals. But it is very expensive to bum quickly 
with coals or slowly with coke. The proportion of coke is generally one 
bushel to six bushels of stone. 





Cost of Burning the Limestone, 






Tons. Cwt. 


Per Ton. 






4 10 


of limestone! 78, 3d. 


£ 1 12 


74 


— 


labor on do., Is, 6d, 


.0 6 


9 


1 10 


of coke, ll8,0d. 


16 


6 



£ 2 15 104 



Produce: Lime, 3 tons, at 18j. 7}^. per ton, . j£ 2 16 10} 

* From the London Builder, January, 1851. 
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. Mortar from the mill costs, per cubic yard, from 9^. Qd. to 10^. Qd. 

N. B. Various quantities of sand are used, from two to five, to one of 
Ume by measure. Smith's ashes, or furnace ashes, are used to mix with 
the lime, and with much advantage. 

The sand is obtained out of the river Mersey, generally from the great 
banks above the town. 

The lime-kilns stand close to the mortar shed; the lime is drawn fresh 
from the kiln mouth, is slaked, and thrown at once into the mortar pans, 
which are driven by steam power. The mortar is used Iresh, generally 
on the day it is made. It sets rapidly, and in a few months the rubble 
becomes one solid mass. Grout is used plentifully, made from the same 
mortar. 



The Voltaic Light: 



There was a private exhibition of this light at the Polytechnic Institution 
on Saturday, which, we believe, was the first of a series of experiments, 
to precede its permanent application in the chemical lecture room of that 
establishment, instead of the gas, which has hitherto been used. The 
eflfect of the light was brilliant in the extreme, and the simplicity of the 
apparatus is favorably contrasted with other machines of this kind which 
we have examined. 

It appears from the statement which was handed round that, under all 
other patents in this country, machinery m the nature of clock-work, or 
acting by some motive power, foreign to the voltaic current, has been em- 
ployed to regulate the proximity of the electrodes — the term by which the 
carbon points are ordinarily designated. We assume that every one who 
will take an interest in this topic understands that (he electric, or, more 
properly speaking, the voltaic lighty is produced by the process of bringing 
two pieces of carbon, in the shape of pencils, forming part of the galvajiic 
circuit, into contact, and separating them, so as to cause the manifestation 
of the electric incandescence, or light; and that it is necessary to main- 
tain a regular proximity of the points, for if again brought mto contact, 
or separated too far, the light will cease. 

The impurities of the carbon, the impossibility of making two of the 
carbon pencil points, or electrodes, of the same size, or of the same density, 
the variation in the supply of the voltaic current, and other causes, must 
render the arrangement of the distance of the points a matter of uncertain 
and fluctuating regulation; for which reason, it is evident that machinery 
cannot of itself prevail for the required purpose. Mr. Stait has endea- 
vored to supply the necessary means of regulating the distance by a kind 
of electric governor, with a reciprocating motion of an induced magnet in 
an electric coil within the circuit, which communicates with the motive 
power, or clock-work, and effects to control it. 

Mr. Allman goes a step further, and makes the voltaic current itself 
Ihe regulator by a direct action upon magnets in contact with the carbon 
electrodes. The merest tyro in physical science must be acquainted with 
* From the London Mining Jonmal, No. 794. 
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the action of the ordinary electrometer, which consists of a magnetic needle, 
moving on an axis, in a flattened hdix. Let us suppose this electrometer 
turned, so that its magnet may move vertically instead of horizontally; 
that to one end of this magnet is attached a rod, in which the pencil-shaped 
carbon electrode is secured; that the pointed end of another carbon 
electrode is placed in contact with the one joined to the magnet. This 
is the principle of the present simple invention. The voltaic current pass- 
ing through the electrodes, when contact is broken, becomes incandescent; 
and the action of it in passing through the coil affords the means of main- 
taining the carbon points at their appropriate measure of approximation. 
Thus, exclusive of the stand, conductors, and battery, .the lamp consists 
of no more than three parts — the coil, the magnet, and the carbon holder; 
and the inventor informed us that, ornament apart, it might be made for 
Is. 6d. 

There were three lamps exhibited — one suspended from the ceiling; 
one upon a fixed pedestal; and the third a table lamp. The li^t was 
shown from each of them by turns; and, although a trifling contretemps 
occurred when the first one was alight, on the whole, there was sufficient 
to justify us in saying that, as an experiment, the exhibition was success- 
ful. The statement circulated on the occasion, in discussing the intro- 
duction of the voltaic li^ht as a competitor of gas, compares the details of 
the two systems. It alleges that the voltaic lamps may be sold at prices 
equal to gas lamps, and to' last 20 years for the three years which gas 
burners will endure; and that the mains and source of production of the 
two systems will give results much in favour of the electric li^ht. 

As to the comparative cheapness of coal gas and electricity, it proceeds 
as follows: — 

Coal gas, as a manufacture, has now arrived at its mature state. Millions 
have been expended to perfect it. Talent, labour, money, and competition 
have done all that could be done to render it useful, cheap, and elegant 
in nise. Now, assuming the price to be (say) 4^. per 1000 feet, we will 
examine what chance voltaic electricity has of competing with it, on the 
score of economy. The present state of the manufacture of electricity 
mav be compared to the time when coal gas was made for the lecture 
table, before a pound was expended in its manufacture, and before it was 
even determined or thought possible to apply it to useful or commercial 
purposes; in fine, before the want created the manufiaicture, and brought 
it to maturity bv the expenditure of money, science, labor, and experi- 
ence, employed during a series of years. Electricity is at present pro- 
duced from lecture table apparatus, and without the benefit or the advan- 
tages which have brought ^ to its present state of perfection; yet 
electricity, under all these disadvantages, if produced from one of the 
present lecture table apparatus, and one of the dearest in use, will pro- 
duce a more light-giving agent for 8s. than Ss. worth of coal gas at 4r. 
per 1000 feet. 

If Mr. Allman's present experiments make out this fact, it will be suffi- 
cient to justi^ every effort to procure the adoption of this extremely beau- 
tiful agent of artificial illumination. 
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On a Method of Fixing Colors upon Tissues.* 

When an eg^ is boiled in a color bath, the color immediately fixes 
itself to the shell. Egg-shells contain, like bones, an organic tissue and 
mineral salts. If it is attempted to dye these mineral salts, the phosphate 
or carbonate of lime, separately, it falls, and therefore neither of these 
salts can be the mordant. If, on the other hand, ^ve attempt to color the 
organic tissue of egg-shells, or of bones, this immediately becomes dyed; 
hence it follows that the organic matter of the bones and egg-shells is the 
mordant. Now in the same manner as mineral mordants hare hitherto 
been employed to fix coloring matters upon cotton, organic mordants may 
be used, and Broquette has already employed caseine for this purpose. 
The coating of vegetable fibres with animal matter was first carried out 
by Hausmann, as observed byBarreswil, but is said never to have reached 
any importance. The caseine must of course be first dissolved, in order 
that the tissues may be penetrated by the solution, but it must then be 
rendered insoluble in the tissues. Now it has been shown by Braconnet, 
that caseine forms a soluble compound with ammonia, which is again 
decomposed by boiling. Broquette therefore impregnates the goods with 
a solution of caseine in ammonia, then heats them to expel the ammonia, 
upon which the caseine remains in an insoluble state in the tissues. Cot- 
ton goods thus treated are saturated with animal matter, and may be now 
dyed in the same color baths as those used for woollen tissues. Frequently 
the dyes are alkaline; they then dissolve the caseine iastead of being fixed 
by it. But since Bacheiier used a mixture of lime and caseine as a 
cement, it has been known that such a mixture hardens and becomes 
fixed. Broquette therefore employs the caseine sometimes with lime alone, 
sometimes with ammonia and lime together, and saturates the goods with 
this caseate of lime, which, in a warm atmosphere, soon sets, and then 
resists the alkalies and rinsing with alkaline liquids. By this treatment 
the cotton acquires a peculiar stiffness; so that, although its capacity for 
dyes has become nearly equal to that of wool, it is far behind the latter 
in lustre. But this evil also can be remedied by mixing the mordant 
with oil. Oil, caseine, and lime, form a mordant which fixes the colors 
with remarkable lustre. When the goods to be dyed consist of wool 
and cotton, a different plan has to be followed; the mordant, in this case, 
is not adapted for the two materials; the wool is deprived of its natural 
lustre, and the cotton is not sufiiciently penetrated. For such goods 
Broquette employs the mordant before the weaving; it is applied to cotton 
in the spinning, when it can afterwards be woven and bleached like wool, 
without the mordant receiving any injury. When threads thus prepared 
are woven, the tissues can be dyed just like woollen stuffs without further 
treatment. By means of the solution of caseate of lime, mineral colors 
which are insoluble in water can he adapted to the dying of stuffs; they 
are mixed with the solution in the state of very fine powder. These 
liquid colors, which can be prepared with ultramarine, ochre, etc., can 
again be removed with water, imless they have been dried; but as soon 
as they coagulate, they adhere firmly to the .tissues inclosing the coloring 
* From the London Artizan, for December, 1860. 
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principle. A farther application of this mordant of caseine, oil, and 
lime is in the printing of stufls; in this case we are not limited merely to 
mineral colors, which, by its aid, may be fixed upon the goods, but the 
numerous vegetable colors may likewise be very well applied, by first 
converting them into lakes by means of alumina or protoxide of tin, and 
then using these lakes in the same manner as the powdered mineral colors. 
After being printed, the goods are wrapped in moist linen, and left for 
about half an hour in the moist vapor in a warm atmosphere. During 
this time the impressed color does not dry superficially, but is absorbed 
into the interior of the fibres, and is then completely fixed in a subsequent 
drying. 

This new method of mordanting has already had considerable influence 
upon several pigments, such as archil, which has only been used for dying 
exceptionally. By Broquette's process some very beautiful colors are 
obtained fi-om it, modifications of the peculiar color of the archil by lime. 
It will be evident that in this process of dying it is reauisite to pass the 
goods through a lime bath, which will not do for many dyes, as the colors 
have their tints altered by such treatment. In such cases magnesia is to 
be substituted for lime. When goods are printed with the mineral colors 
or lakes according to the above process, very full colors are obtained, 
which, in the case of many patterns, is not desirable. To bring out the 
shades and half colors in the full colored impressions, the printed goods 
are placed with the colored surface upon an absorbing groimd, and the 
forms pressed on the back. The printed portion pressed upon the ab- 
sorbing surface is deprived of some of its color, and numerous patterns 
can be produced in this manner. 



Translated for the Journal of the Franklin Institute. 

Jfew Process for Photography on Paper ^ by which Positive Pictures may 
by obtained directly. By M. F. Bousigues. {Extracted by the .Author.) 

Any very even, slightly sized paper, free from stains and metallic 
spots, may be perfectly well applied to this new process. The papers 
of Canson & Lacroix, of Angoul^me, have given me the best results. 

Three sheets are to be taken and dipped successively in distilled water, 
and stretched upon the glass of the frame, taking care to make them 
' adhere at every point by means of a very fine linen. The one which 
appears best fitted to receive the impression from the lisht is to be placed 
upon the others; the latter serving only to maintain the adherence and 
moisture. 

When this moisture has disappeared, three or four drops of neutral 
nitrate of silver must be let fall on the surface of the paper, and rapidly 
spread by means of a brush. The traces of this solution disappear in a 
few minutes, leaving nothing on the paper but the appearance of a li^^t 
vapor. In this state the paper is to be treated in the same way as a 
metallic plate. The vapors of iodine, and of the bromide of lime, will give 
it great sensitiveness, but it will be necessary to expose it for a longer 
time to the vapors of this latter substance. 
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Here are such figures as I can give: — First iodizing 15 seconds; 
bromine 35 seconds; second iodizing 10 seconds. 

The glass is then placed in the frame and exposed to light, vhich 
operates on the paper almost with the same rapidity as on fte plate of 
silver. Mercury makes the image visible. 

If the operation is well done, the exposure to light properly regulated, 
we obtain a positive image of a beauty comparable to that which the 
plate gives, and at least very superior in the softness of its tints to those 
by the ordinary process with gallic acid. — Proc. Acad. Sd.. Paris, 
mh Oct., 1850. 



For the Journal of the Franklin Institute. 

Description of the JVaval Dry Dock at Brooklyn. 

The stone dock at the Brooklyn Navy Yard being so far completed as 
to be used for the purposes intended, I send you the following descrip- 
tion of it : ^ ^ 

Length of dock from caisson to head . . ' . . 348 feet 

Width of chamber at coping . . . . . . 98 << 

Depth of water at high tide . . . . . 27 ** 

Gross amount of stone used, 30,000 cubic yards. 

Cost, up to January 1st, 1851, $1,933,640. 

For pumping out the water they have a vertical beam engine, having 
a cylinder of 50 inches diameter, and 12 feet stroke; the beam is of cast 
iron, 32 feet long, and at the opposite end from the cylinder there is a 
connecting rod attached to the crank shaft, on which is a fly-wheel of 
24 feet diameter. There are two single acting lifting pumps, (one being 
worked from each side of the beam,) lined with composition, 63 inches 
diameter and 8 feet stroke. The quantity of water to be removed is 
about 600,000 cubic feet, and the time occupied 3 hours; the smallest 
lift being 2^ feet, and the greatest 26 feet. Connected to the enrine 
are three drop flue boilers, so arranged as to be used singly or togeuer, 
at pleasure. The cut-ofl* valve used on the engine is separate from the 
steam valves of the engine, and is so arranp;ecT that it may be adjusted 
at pleasure while the engine is in motion. The engine and pumps are a 
fine specimen of work, and were constructed by Mr. Kemble, at the 
West Point Foundry. B. 



On the Economic Values of Coals used in the Collins^ Tubular Boiler. 

To E. K. CoLUNs, Esq., 

Agent for the JVew York and Liverpool Steamship Co.j 

New York, Dec. 24, 1849. 

Deab Sir, — ^Having received orders from you to test, by experiment, 
the evaporative values of several kinds of Coal upon your "Vertical 
Tubular Boiler," and having discharged such duties, we hereby enclose 
you a copy of the report of said experiments with our views annexed. 
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Our first experiment was with the Daaphin Rattling Run. It possesses 
high evaporative power, with considerable cohesion of its particles, so 
that it may not be broken into too small fragments by the constant attrition 
which it may experience in the vessel. It ignites very quick with natural 
draft, burns with a clear bright flame, leaving but a slight soot deport 
upon the tubes, owing to the free circulation of the air through the grate 
bars, rendering the combustion more perfect. In short, it requires little 
if any attention from the fireman until it is necessary to chaise the furnaces 
with a fresh supply of coal. 

Our second experiment was with the Baltimore Cumberland. It ignites 
rapidly, producing a strong heat: shortly after which time, it runs together, 
often adhering to the grate bars, requiring much time and labor to separate 
it. Without the strictest attention, in a short time, it would entirely ex- 
clude the air from penetrating through the interstices of the coal, thereby 
producing a great loss of steam. It has very small cohesion of its parti- 
cles, requiring very careful handling to prevent it from crumbling into 
very small pieces. 

Our third and fourth experiments were with "Young's Mining Company" 
and "Maryland Mining Company." They produce the same effect as 
the second experiment, the results being all forced. 

Our fifth experiment was with the Erie — possessing rapidity of ignition, 
makes an intense fire, throwing off an immense volume of carbonaceous 
matter, causing the tubes to fur up in a very short time, also having an 
undue quantity of sulphur in it. 

Our sixth experiment was with the Dauphin Rattling Run; varies 
nothing from the first experiment. 

Our seventh experiment was with the "Maryland Mining Company;" 
results as before. 

Eighth experiment was with the Dauphin Backbone, slightly differing 
from the Rattling Run in evaporation and rapidity of ignition. 

Ninth experiment was with the Dauphin Rattling Kun; still retaining 
the pre-eminence for marine purposes over any of the coals submitted for 
trial, requiring less labor by 75 per cent. — ^producing more steam in less 
time than any of the coals experimented with. 

Our tenth experiment was with the "Maryland Mining Company." 
Experienced the same difficulty as before, viz.: — running together, formug 
a heav)' compact crust over the whole area of the grate, requiring frequent 
raking that the air might circulate through and ignite the surface or top of 
the coals, thereby occasioning the furnace doors to remain open much 
longer than the circumstances of the case ought to justify. 

Having given a brief review of the coals submitted to us for trial, it 
may be well to add, that the Dauphin Rattling Run (for marine purposes) 
meets our decided approval, from the experiments we have had of it. 

We remain, dear sir, 

Yours very respectfully, 

(Signed) Nathan Thompson, Jr. 
James Thompson. 
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Beptyrt of A. L. Roumfobt, SuperirUendeni Columbia and Philadelphia 

R. R.y on the EaperimerUs made with the Coal Burner^ '^Henry A. 

Muhlenberg,^^ 

Superintendent's Office, Parkesburgy JVbv. 27 y 1850. 
To the Honorable^ the Board of Canal Commissioners y Harrisburgy Pa.: 

Gentlemen : — The undersigned, Superintendent of Motive Power on 
the Columbia and Philadelphia Railroad, having been instructed by your 
Board to test, practically, the Patent Movable Fire Box, for burning 
Anthracite Coal in Locomotive Engines, invented by John J. DeHaven, 
respectfully reports : 

That on taking charge of the Road, on the first of September last, 
he found the locomotive "Henry A. Muhlenberg," refitted for testing this 
experiment, which was done, as he was informed, by your order, under 
the superintendence of his predecessor. Colonel Wm. English. The 
improvement purported to consist : first, in the substitution of Anthracite 
or Bituminous Coal, as a fuel, for wood, in generating steam; thereby 
saving from 30 to 50 per cent, in the cost for fuel to the State. And 
secondly, in constructing a detached and movable Fire Box, entirely 
separate from the Engine and Boiler; and in such a manner, by the use 
of flanches, bolts, and connecting pipes, as to attach it to a Boiler, and 
detach it when necessary for repairs, in a space of time not exceeding 
twenty-four hours. This latter, (which is the particular improvement 
covered by DeHaven's patents,) was designed to remove the great objec- 
tion to the use of Coal Burners, in generating steam, both in Locomotives 
and Marine Boilers : viz. the loss of time necessarily incurred in the 
frequent repairs of the fire box. 

It has been satisfactorily ascertained, long since, that in this section of 
the country, where wood as a fuel is more costly than coal, and becoming 
more so annually, that the use of coal in the generation of steam, would 
be a large item of economy. And accordingly, witliin the last ten years, 
experiments made on our principal Railroad and Steam Navigation Lines, 
have proved to a demonstration, that coal can be used for the purpose of 
generating steam, in such a way as to be entirely satisfactory, and with 
a saving of from 30 to 50 per cent., according to the relative value of 
wood and coal. 

The obstacle, however, in the way of its general introduction, has been 
found to consist in the facty that the heat produced by coal, being more 
intense in the fire box than that of wood, this intense heat, together with 
the chemical action of the coal upon the lining of the fire box, destroyed 
it, in a comparatively short period of time; and that ahhough the great 
saving in the first cost of fuel, made the actual cos/ of the repairs of the 
fire box, no object; j^et, the loss of time occasioned by those frequent 
repairs was, and still is, a serious evil. For instance : a coal burner in 
fall active duty, may burn out her box in.from 6 to 18 months, according 
to her capacity and service. It would cost from $500 to $1000 to repair 
her. This cost, however, is much more than made up by the difference 
of the cost of coal and wood; but the /im^ consumed in making this re- 
pair, would involve a loss of from four to six weeks on a locomotive, 
when the engine required no other repairs. 
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DeHaveu's Movable Box is so constructed, that each locomotive or 
marine boiler, may have duplicate fire boxes, so that when the one in use 
is burnt out, or becomes injured in any way, it can be removed, and the 
duplicate put in its place, in a period of twenty-four hours. 

in constructing a new locomotive, the cost would not be greater with 
this improvement than without it. The expense of altering a locomotive, 
so as to adapt this movable fire box to it, would be from $500 to $1000, 
according to the capacity of the boiler, including the cost of the box 
itself. 

To test the qualities of the Coal Burner "Henry A. Muhlenberg," she 
was put in service on the 17th of October last, and has continued to run 
without intermission up to the present time, during which period she 
made thirty-four trips between the head of the Schuylkill Inclined Plane 
and Columbia, a distance of seventy-six miles. This locomotive, when 
in good repair, burning wood, could draw over the road twenty-one 
loaded cars, averaging from ten to twelve miles an hour. She has satis- 
factorily proved, during her recent trial, that she can run from ten to 
twelve miles per hour, and draw upwards of twenty-one loaded cars, 
burning anthracite coal. 

To 00 this work, burning wood, requires at least two cords : burning 
coal, one ton and a half. During the whole experiment of thirty-four 
trips, the fire box, which is attached to the frame and boiler, has remain- 
ed perfectly firm and works as well as if it were stationary, and no in- 
convenience having arisen in these experiments on account of the box 
being movable, I can see no objection to its use. From my observation 
and experience, I believe that this fire box, with an adequate force, might 
be removed, and a ready made duplicate substituted in twenty-four hours, 
so as to detain the locomotive for this purpose no longer than that length 
of time. 

The result of this test is, therefore, entirely satisfactory to me, and I 
recommend the whole matter to the future consideration of your Board. 

A. L. ROUMFOHT, 

Superintendent Columbia and Philadelphia R. R. 
December 20th, 1850. — ^Approved by the Board, 

Morris Longstreth, President. 



For the Journal of the Franklin Institute. 
Steam Propellers between Philadelphia and Liverpool. 

During the past month the "City of Glasgow" has made her appear- 
ance at our wharves, being the first steamship to this port from Europe, 
and the pioneer of the new line, which is to consist of the following 
ships: — "City of Glasgow," (iron,) about 1500 tons, with two engines, 
66 inch cylinders, 5 feet stroke, geared to the propeller, which is 13 
feet diameter, making two revolutions to the engines' one; "City of 
Philadelphia," now building in Scotland, to be similar to the "Glasgow." 

The third ship is building in New York, of wood, machinery by the 
West Point Foundry, and consists of two vertical trunk engines; diame- 
ter of cylinders 85^ inches, and of trunks 39 inches, leaving an eflfective 
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area of 4546 inches; stroke 4 feet 3 inches. They are connected direct 
to the propeller shaft, and intended to make 34 revolutions, neith 15 lbs. of 
steam, cutting ofi* at half stroke. Diameter of propeller^ 16 feet, with 
three blades made of iron, and weighs about 20,000 lbs. 

The fourth ship is to be built here, and is to be of the same size and 
power as the third. 



For the Journal of the Franklin Institute. 

Steam Log of the Steamer British Queen, 

The following is a copy of the steam log of the steamer "British 
Queen," when plying between Portsmouth, England, and New York, 
November, 1839. 
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This ship was fitted with Hall's surface condenser, that furnished fresh 
water to the boilers. It will be observed that the vacuum is remarkably 
good, and very steady, much more so than in a jet condenser, whicb 
may be accounted for by the water being evaporated and condensed 
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parts, vrith the atmospheric air mixed with it; also, hy not taking in 
air with the water used for condensation, as in the jet condenser. 

The consumption of fuel, it will be seen, is between 30 and 31 tons 
per 24 hours. This is very moderate, (and may be attributed to the 
fresh water in the boilers,) when the size of the engines and ship are 
considered, which were as follows : — Length of keel, 225 feet; between 
perpendiculars, 245 feet; beam, 40 feet; depth, 27 J feet. 

Two side lever engines, cylinders 77^ in. diameter; stroke 7 feet; cus- 
tom house tonnage, 1862. 

The operation of Hall's condenser in this and other ships has demon- 
strated the practicability of condensing steam sufficiently rapid by ex- 
» posing; it to a cooling metallic surface. 

This kind of condenser has been pretty much laid aside, in consequence 
of two principal objections. 

One is, that it is extremely difficult to keep it tight, especially the 
tubes where they are attached to the tube plate. The pressure of the 
atmosphere being on the external surface, acts to force the water sur- 
rounding into the interior, and mixing with the fresh water. 

The other is, that if any derangement occurs to prevent its operation, 
the engine is useless in consequence. If these defects were removed, 
the greatest benefit would be derived from the use of fresh water in the 
boilers of sea steamers. 

The following are the times of some of the passages made by the 
**British Queen," when plying between New York and Portsmouth, 
England: 

Sailed from London and Portsmouth for New York, May 2d, 1840, 
arrived May 15th — time, 13 days 11 hours. 

March 2d, 1839, arrived on 17th — time, 14 days 21 hours. 

Sailed from New York for Portsmouth, England, August 1st, 1839, 
arrived on 14th — ^time, 12 days 19 hours; from pilot at New York, to 
pilot at Portsmouth, England, 13^ days. W. S. 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meetings January 16, 1851. 

Sv V. Merrick, President, in the chair. 

TTiomas Fletcher, Vice President. 

Isaac B. Garrigues, Recording Secretary. 

John F. Frazer, Treasurer. 

The minutes of the last meeting were read and approved. 

Donations were received from Hon. Joseph R. Chandler, U. S. Con- 

fress; The American Institute, City of New York; Messrs. Charles E. 
mith and Solomon W. Roberts, Philadelphia. 

The periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's statement of the receipts and payments for the month 
of December; also his annual statement and the annual report of the trans- 
actions for the Journal of the Institute, were read. 
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Franklin Institute. 



The Board of Managers and the Standing Committees reported their 
minutes. 

Candidates for membership in the Institute (4) were proposed, and 
those proposed at the last meeting (7) were elected members of the In- 
stitute. 

The Committee on Exhibitions handed to the President the gold medals 
awarded at the meeting in November, which were delivered to such of 
the parties to whom they were awarded, as were present. 

The Tellers of the annual election for Officers, Managers and Audi* 
tors for the ensuing year, reported the result, when the President declared 
the following gentlemen as duly elected : 



John Agnew, ^ ^.^ Presidents. 



Samuel V. Merrick, President. 

- . l 

Abraham Miller, 5 
Isaac B. Garrigues, Recording Secretary. 
Solomon W. Roberts, Corresponding Secretary. 
John F. Frazer, Treasurer. 



MANAGERS. 



Frederick Fraley, 
John Wiegand, 
John C. Cresson, 
Ambrose W. Thompson, 
Thomas U. Walter, 
Bdwin Greble, 
David S. Brown, 
Owen Evans, 
Alan Wood, 
William E. Mnrris, 
James P. Ellis, 
Henry P. M. Birkinbine, 



Henry H. Kelley, 
John C. Copper, 
George W. Conarroe, 
John Thornley, 
Robert Lindsay, 
Thomas J. Weygandt, 
George W. Farr, 
Peleg B. Savery, 
George P. Herse, 
EUashib Tracy, 
George P. Whitaker, 
Joseph I. Barras. 



AUDITORS. 
Algernon S. Roberts, 
Samuel Mason, 
Uriah Hunt. 

Mr. G. W. Smith, Chairman of the Committee, brought before the 
meeting a specimen of bitumen from Pictou, N. S., where it is foi^nd in 
considerable quantities, and nearly pure. 

Mr. Isaac Lea called the attention of the Institute to some specimens of 
semi-bituminous and transition coal, from Dauphin, on the Susquehanna, 
8 miles above Harrisburg, and made the following remarks: 

The Dauphin and Suftquehanna Coal Company's land included that portion of the 
west end of the first, or southern coal field, which was semi-bituminous, and that it was 
the nearest coal to tide water in Pennsylvania, being 90 miles to Havre de Grace. 

The map exhibited of the several coal fields was made by R. C. Taylor, who, as 
gfeologist and mine engineer, explored this coal district, and reported most favorably on 
it. By it, it may be seen that the southern line of granite arrests the tide water, and thus 
forms shipping ports at Georgetown, Baltimore, Havre de Grace, Philadelphia, and 
Trenton. The parallelism to these ports, of the three coal fields — ^the southern, middle, 
and northern, or Wilkesbarre — showed the general direction of the stratification of 
the various formations — ^running nearly east and west — firom the primary rocks to the car- 
boniferous series. 

The *<hardest" anthracite is found at the east end of the southern or Pottsville coal 
field, near to the Lehigh, at Mauch Chunk, and proceeding westward {he samo veins «r 
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fleams become 'Softer" — ^that is to say, tiiey posten moie volatile matter. The coal at 
Pottsville is more easily ignited, and burns more rapidly than that at Mauch Chunk. In 
Pine Grove district, 12 miles west of Pottsville, the coal is *'softer" still; and 10 miles 
further again, in the Pequa Company's land, the coal of the same veins contains still 
more volatile matter, and bums with a white flame, but does not coke. This is called 
traneition coal, and is such as is used for making iron in South Wales, at Merthyr 
Tydvil. It is there called **iron-making coal*' Four miles further west, at Yellow 
Spring Gap, is found the true semi-bituminou* eo€tl, which cokes or swells in burning, 
but does not *'bind" or cement. This quality permits the draft of air to pass through 
and keep the carburetted hydrogen and carbonic oxide gases constantly ignited; hence 
the absence of smoke. This condition admirably adapts this coal for steamers and loco- 
mativea. All the European steamers use this kind of coal, which is obtained from South 
Wales, and it is carried to all parte of the world, where steamers ply, for that purpose. 
Four miles further west, at Rattling Run Gap, the quantity of volatile matter is still 
greater, aud the coal bums quicker. Three miles further again, at the Big Flats, the 
coal will bind. Here the veins have narrowed down to three feet in thickness. 

The coal at the east end of this coal field, at Lehigh, contains about 6 per cent, of 
volatile matter, while the transition coal of Rausch Gap contains about 11 per cent, and 
the semi-bituoiinous coal of Yellow Spring Gap has 14 per cent., and that of Rattling 
Run 17 per cent. 

This gradationpis well marked in the specimens presented, and the change in this coal 
field may be compared to that of South Wales, and Donetz in the south of Russia, where 
the same condition of things exists — that is, hard anthracite at one end, and bituminous 
at the other, with the intermediate gradual changes. The analogy of the coals of Dauphin 
county with the celebrated Welsh coals, may be understood by the following analyses: 



Dauphin Coal. Vol. Matter. 

Yellow Springs, Kugler vein, 9*80 

** Backbone vein, 14-88 

Rattling Run, Perseverance vein, 15*80 

Grey vein, 11*40 

Lea vein, 8-96 

Cirey vein, black part, 9-78 

Peacock vein, 9-00 



WeUhCoal. Vol. Matter. 

Aberdeen Blast Furnace, 8-33 

Tredegar coal, 16-20 

Dowlas Big vein, 15*62 

Dowlas Big vein, central part, 1 1*87 

Mountain vein, Merthyr, 8-48 

Cwm-dhu pit, " 9*22 
Raslas vein, Aberdaire Iron Works, 9-11 

Coals may be classified into four divisions — Bituminous, Semi-bituminous, Transition 
and Anthracite. Anthraate bums with a weak blue flame, and does not swell, making 
an intense but concentrated heat. Trantition coal bums with a short white flame, and 
doe^not swell or coke. Semi-bituminous coal bums rapidly, gives out a long white 
flame, (carburetted hydrogen,) swells much, does not bind, and makes very little smoke. 
It evaporates more water than any other kind of coal. Bituminous coal bums with a 
white flame, swells, and while coking <*binds," or cements, making much smoke. 

The Dauphin Coal Company have finished then: railroad in the most substantial man- 
ner, with H rail, of the best quality, so that it is said to be equal to any 20 miles in the 
State. The western terminus is at the town of Dauphin, 8 miles above Haxrisburg, where 
the company have a basin and large dep6t, constmcted to ship, by the Susquehanna State 
Canal, any reasonable quantity of coal to market. The works were finished late in the au- 
tumn, but in time to send over 4000 tons to market, which has been used in part by Collins' 
line and other steamers. The engineers of Collins' line reported the Dauphin coal to be 
*'pre-eminent for marine purposes over any of the coals submitted for trial, requiring 
1^ labor by 75 per cent." than the Cumberland coal, which evaporated in an hour only 
423-5 lbs. of water, while the Dauphin coal evaporated in the same time 523-8 lbs. — thus 
producing nearly 25 per cent, more steam in a given time. 

The Dauphin Company's works being now complete, and all their connexions made, 
they will commence their regular trade with the opening of the Susquehanna Canal, 
early in March, when their coal will, it is believed, go into general use in locomotives, as 
well as steamers, successful experiments having been made in the former by Mr. Baldwin, 
and other experienced engine builders and engineers. 

Mr. Laurence Myers presented his new Railroad Car Revolver, and 
made the following remarks : 

This car consists of two wrought iron cylinders, with plain wrought iron heads, with 
the rim or feUowe of a railroad wheel slipped over each end of the same, and riveted 
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thereto. The door extends lengthwiee the cylinders between the wheels, and is in fimr 
equal parts; it is secured by means of an iron bolt passing over it, and through the wheels. 
Within each cylinder is placed a partition the whole length and depth, and in the centre 
of the same. The two cylinders are connected together by a wooden frame, which lest 
on journals bolted to each end of the cylinder. 

The principle upon which this car is based, being of centrifugal motion, its contents 
can receive no injury, whilst the partition in the centre also prevents injury during a 
slower motion, and effectually retains the centre of gravity. 

A car of this description has been recently tried on the Reading Railroad with entire 
success. 

The distance from Port Carbon to Port Richmond is 95 miles, and the time on the 
road was 9^ hours, owing entirely to the crowded state of the road; otherwise the distance 
could have been accomplished in about 5 hours. The weight of coal received at Port 
Carbon, in a car of two cylinders, G feet long by 42 inches diameter, was 2 tons 17 cwt. 
2 qrs., gross weight, and the weight delivered at Port Richmond was 2 tons 16 cwt. 3 qrs. 
12 lbs., showing an actual loss of only one per cent — five per cent, being allowed on that 
road, and the actual loss being, it is said, 2| per cent. It may be as well to observe that 
this car must not be run less than 12 miles per hour, excepting the necessary slow mo- 
tions on the road, and as many more miles per hour the better. 

It will be observed in the construction of this car, that the load or weight is directly 
on the road; that the axletrees, springs, patent boxes, dec., &c,are entiifly dispensed witl^ 
consequently there is but very Uttle friction, say 5 per cent of the weight, and will not 
require more oil or grease than the weight of the frame on the journals may occasion 
the use of, which is very trifling. The saving of oil is great 

There is less liability of breaking down, or running off the track, the one half of the 
load being below the centre. In such a contingency the contents are entirely safe, and 
not scattered over the road, and the car easily replaced on the road. 

Not only the economy of its construction, but of its repair, must forcibly recommend 
its use for the transportation of Anthracite and Bituminous coal, grain, lime, dtc, d:c 

Another great advantage presents itself, that it will not require more than half the 
motive power, from its peculiar construction, that is now required for cars of ordinary 
use, and that the wear on the road will be much less, is confidently relied upon. 

A specimen of tin pipe, of various sizes, from Messrs. Lowber & Leroy, 
Water street, New York, was presented by G. W. Smith. This pipe is 
made of pure block tin, and sold at prices little exceeding that of lead 
pipe. A schedule of the prices was also given. The superior strength 
of the tin enables the pipe to be made much thinner, and in the rare 
cases where pure water is to be conveyed, or water containing chlorides^ 
&c., the deleterious effects resulting from lead pipe are avoided. 

Pirsson's condensers in the steamship Osprey having just been opened 
for the purpose of inspection, had been examined by Messrs. Bartol and 
Smith, and found to be clean and in good order, after about a year's 
constant use, and had given much satisfaction to the examiners. 

Specimens of galvanized type, covered with copper, which had been 
in use for nearly a million of impressions, were exhibited and compared 
with ordinary type in use in the same form, and for a similar number of 
impressions. The galvanized type still preserved considerable sharpness, 
while the ordinary ^pe was considerably worn. This subject will be 
again before the Institute, with additional details. 



Proceedings of the Board of Managers. 

At a meeting held January 22d, David S. Brown, Esq., was elected 
Chairman, and Messrs. Alan Wood and Thomas J. Weygandt, Curators, 
for the ensuing year. 
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Remarks upon the Cost of Repairs of Locomotive Engines, (Written 

Jamcaryy 1849.)* 
Continued from page 84. 

Having thus given the result as taken upon an extreme amount of mile- 
age, I will proceed to show the calculation upon a more moderate amount 
of work. 

I have before observed (note § p. 81) that I don't think any engine ever 
did run 300,000 miles in 10 years. Innumerable unforeseen circumstances 
may occur to detain her, some unexpected casualty may stop her at a time 
when it is inconvenient to turn her into the "Hospital" to repair — three 
or four days will pass, or a week, and when it is fairly taken in hand, 
many incidents may again occasion delay.f I will, therefore, relieve her 
of 50,000 miles in the 10 years, and assume her ^ross mileage run to 
be a quarter of a million — say 250,000 miles, which I think might be done 
without very much difficulty. Upon this I will take the last computation, 
when we assumed the renewing system to be adopted, — viz., 2^d. per 
mile run for current repairs. 

t Among othoTB may be enumerated — 1st, The fiict that the defect not unfrequently proves 
to be more serious than was expected — 2nd, The having to wait for some special material 
to replace a broken part — Sdly, It not unfiequently happens, that when a particular job 
is put into the hands of the best workmen, they wiU the next day absent themselves drink- 
ing, and be off work two or three days. In very special jobs, of course, others may be pvt 
in Uieir phioes, but generally speaking, it is a bad policy to put one man's work into tbe 
hands of another. It frequenUy lays the foundation of disorganization and disquietade 
among workmen, the result of which is serious, to a degree almost incredible. 

* From the London Railway Journal, far November, 1850. 

Vol. XXI.— Thibd SamiBs.— No. 3.— Mabgh, 1851. 18 
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The account will then stand thus: — 

2id. per mile on Jlo,000 miles, say ... . J£2600 

Deduct the same charge for fire-boxes and tubes as in the former case* 1100 

Balance ...... £1500 

This amount of JBISOO has to be divided, as before, into allowances 
for casual current repairs for 10 years, and four thorough repairs — viz., 
one at the end of every 50,000 miles, or 20 months running. When I 
assumed 60,000 miles for 20 months work, I appropriated 425/. for 10 

fears for casualties. Having reduced the mileage 5000 miles per annum, 
will make a proportionate reduction of this charge, and call it 360/. for 
incidental repairs during the 10 years, leaving 1140/. for four thorough 
repairs, or 285/. f every 50,000 miles run, to put her in proper order 
for resuming another. 

Assuming that she is "kept going" at this rate of expenditure, and that 
by spinining out her distance for the last 20 months, into two years, as be- 
fore n^marked, (note § p. 83,) she gets through her work of 250,000 miles 
in 10 years. I assert^ that if offered for sale, she would not realize more 
than was supposed in the previous case of expending 400/. every 60,000 
— viz., 400/.,t and therefore, to replace her at the end of her supposed 
"/j^," with a new engine, we must have an account as follows: — 

By credit of old engine ...... JB400 

Reserve of l}d. per mile beyond current expenditure on 250,000 miles 1822 

Assumed bank interest on reserve fund . . . . 215 

Balance required beyond Ijd. per mile .... 63 

. £2500 

Thus showing that if she get through the fair work of a quarter of a million 
of miles in 10 years, a current expenditure of 2^d. per mile, and a reserve 
fund of upwards of Ifd. per mile, or a clear total of upwards of 4^d. per 
mile, must be appropriated to replace her with a new engine at die end 
of 10 years. 

Let us now view the other side of the question as before — viz., that it 
be intended to mfmiain the original enginey and to turn her out fully re- 
paired after running 250,000 miles, in 10 years, to commence a similar 
period of work. 

I charge her first of all with 1375/. as before for tubes and fire-boxes, 
I will next allow 90/. every 20 months' work, in work, for incidental re- 

* It may appear strange that the same charge should be made for these items, with 15 
per cent, less work done. I premised that it was almost more than possible that the other 
amount of work could be done, and I now put this as a fair allowance for this distance. I 
would also remark that much advantage is gained by renewing a iire-box and tubes earltf 
enoughf the loss incurred by letting them run too long is incalculable. 

t This amount cannot but be admitted to be a minimum. I have relieved her of work, 
but cost does not decrease quite in the same ratio on the large amount of work assumed, 
^e may be kept going at this sum, but her sale at the end of 10 years will be Ailly a« 
doubtful as in the other case. 

j; The truth of this parallel may be questioned on account of the less wear and tear from 
the less quantity of work done. Be it remembered, that though the work be less, the gross 
allowance of money is proportionably less, and that at last it will be a case of selling. 
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pairs,* and say, 2150/. to be divided into five thorough repairs — viz., 
four of 400/. each during her 10 years servitude, and 550/. for the last, 
to prepare her to commence her new career, f 

The accounts for 10 years will then stand thus: — 

Fire-bozes and tubes ...... £1375 

£90 every two years for casualties ..... 450 

Four thorough repairs at £400 each .... 1600 

One final ditto at £550 ...... 550 

£3975 

Showing a gross cost of 3975/. on a quarter of a million of miles ruD, 
or a small fraction more than 3f d. per mile, or still an advantage of at least 
Jd. per mile run in favor oimamtaining stock in preference to renewing it, 

I have assumed throughout that the engine has always a fair load to 
draw, and therefore we see, that in addition to the obvious direct advantage 
we have also a benefit to accrue indirectly. In the one case, the engine 
being always in perfect condition, will take her load as she ofught to do. 
In the other case, being gradually wearing down, she will lose power in 
proportion, and involve a consequent loss of many pounds sterling to the 
Company by taking diminished loads. 

It is plain from the above result, that under the best circumstances a 
clear amount/or repairs of at least SJ^d. per train per mile, must be expended 
upon en^nes, if ih^y are to be properly maintained tmthout depreciation, 
but that if the stock is to be relieved by the occasional substitution of new 
engines, a charge of 4d. per mile is involved, and as a railway Proprietor 
I submit that np,board of Directors is justified in adopting the latter system, 
and therebjf sdcrificiag j^d. per mile, which would omerwise go to the 
increase of dividend. 

It is argued by some parties, that, by substituting new engines, ad- 
vantage may be taken of improvements which from time to time may be 
made in their construction. When traffic increased so rapidly, as to render 
it necessary to adopt a larger class of engine, this argument was in a slight 
degree well grounded; but it has now been for some time known to what 
extent power and weight can be economically carried, and as to minor 
improvements, who is, or who ought to be, better qualified to project or 
carry them out cheaply than the Company's superintendent himself? who 
sees day by day the engines working, and has hourly opportunity of 
marking defects where there are any. Moreover, there are very many 
engines of old construction which might be materially enlarged at a less 
cost than buying new ones, and if the Company have not tSe means of 
doing it in their own workshops, they should send them to some first rate 
manufacturer and get them done. 

* It will be remembered, that m computing^ the cost of ^Hrenetoing** I made a reduction 
lirom £425 on 300,000 miles to £360 on 250,000 for incidental repairs. In the case of main- 
taining I only reduce from £500 to £450. This lessens my amount applicable to thorough 
repairs 'in a trifling ratio more than the other, but I well know that the difierence prope^ 
spent in occasional repairs will make a proportionate difference on thorough repairs. 

I I believe that in practice this would be found more than enough, and that S^d. per mile 
would gtUl be found sufficient to keep her *^up to the mar/^* at 25,000 miles a year. I 
have, however, been liberal to avoid the charge of being prejudiced, and am convinced that 
the amounts named for maintaining (provided an engine runs the distance), will, at the end 
of 10 years, turn out as well made an engine as any manu&cturer would supply. 



Digitized by 



Google 



148 Civil Engineering. 

I have yet to learn the advantage of selling an engme and tender for 
400/. even though it required 10^/. or more to refit her. 4001. is her 
marketabk value; but her ^ective value, I hold to be, her prime cost of 
2500/. less the amount required to repair her. There are plenty of sta- 
tionary engines, which have been working in mills and elsewhere for half a 
century, and which, if there be no special demand for additional power, 
will continue to do so to the end of time, efficiently as at first. I appre- 
hend that the owners of such engines would be considered as verging on 
insanity, were they to pull out the old one and put in a new one for pure 
moonshine. The case of locomotives is a parallel one, except that in the 
one case, the private individuals would be doing as they liked with their 
own, and in the other, the Directors would be spending the money of 
other people. 

I think I have thus shown, that the practicability of maintaining stock 
is not only not impossible, but thaf it is decidedly the most economical 
system to pursue. 

I will now make a few brief remarks on "depreciation;" and in the first 
place I would refer to a former remark, where I deny that any Company 
can substantiate the assertion that depreciation does not exist. 

The question of depreciation has frequently been a subject of discussion 
at the periodical meetings of Railway Companies, and there have been a 
pro and an on^depreciation fund party. The Directors and those officers 
whose positions require them to assist at such meetings, have almost 
invariably opposed the adoption of such a fund, and have given as 
their reason their unqualified belief, that the stock was all in full and 
effective order, and that il could not be better. Now, the fact is this: 
As long as the trains keep good time and the whole traffic is kept punc- 
tually going, the Directors generally and the officers above alluded ^onaturaUy 
suppose and beUeve that "all's right," and that the engines are well up to 
the mark, and in first rate order. But as to the reality, let me ask, how 
a Secretary or Creneral Manager (unless he be a bred engineer) can for 
a moment be supposed capable of judging whether an engine be worth 
500/. or 2500/. ? A bank clerk might as well be supposed to pronounce 
at a glance the value of a line of battle ship, or a soldier of a cast iron 
bridge. 

It is further argued by the anti-fund party, that there is no clue by 
which to arrive at the amount required, and thus the fear of voting too 
great a sum, together with the lack of "fixity of tenure" which exists in 
all joint stock companies, have overruled the point, and every tangible 
farthing has been voted by the then existing proprietary to dividend. 

It is the locomotive superintendents alone who can answer the com- 
prehensive question, "/$ your hmise in order^^^ and T would just ask any 
one of these officers on the leading railways of this country, "Where are 
M the en^nes that did the work of the line from 1840 to 1846, and in 
what condition are thev all at the present time?" Let the secretary first 
ftate the prime cost ot them, and also to what amount revenue has been 
debited for new ones to replace old since then, and then let the answers to 
those two questions be taken as proof whether any depreciation has existed 
or not. 
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Again, three years ago, "when every old engine that could be made 
to move, was called into request, there was a general crying chorus, ^*We 
are sadly short of engines," "Many are working double shifts," "We can*t 
get new ones half fast enough." Now let me ask, what proportion of 
branch lines have been opened since that date? I know that an ex- 
traordinary number of new engines, of the heaviest calibre, have been de- 
livered^ and although traffic has decreased in proportion, we have still the 
old cry, "We have not one engine to spare." 1 dare say this is the truth; 
but why is it so? Where are the veterans that tugged, through the un- 
paralleled traffic of 1845 and 1846, and the early part of 1847? Many 
of course are still at work. But where are the others? Some here and 
some there on sidings, or where any comer can be found to stow them. 
And why is this? The fact is, that till about two years and a half ago, the 
whole stock of engines was so completely occupied that there was not time 
to rive them thorough repairs. They were patched and kept going as 
well as circumstances would permit, at a strained cost of say 2d. or 2^d. 
per mile, and day by day rapidly depreciating, and, had not relief come^ 
the traffic must have been most irregularly worked, if not to some extent 
suspended. Relief, however, did come, but whence? A rapid delivery 
of powerful new engines commenced, and continued for several half-years, 
and though nominally ordered for branches j they were put to work, and sHU 
work the chief bulk of the traffic on the main lines. 

These engines were of course paid for out of capital, and they went to 
devote the prime of their efficiency to the relief of their over-worked stock. 
But, was that old stock gradually taken into the hospital to be systemaiically 
and thoroughly repaired!? And will it be all completely refitted and ready 
in its turn to ^^retum the compliment,^^ and relieve the engines which relieved 
iff I don't hesitate to assert that such has not been the case to the extent, 
or nearly so, that it ought to have been. When the oldest enrines were 
relieved they ought to have been regularly brought in for thorough refittine^ 
and the expenditure of 2d. or 2.4(1. per mile, charged to revenue, should 
have been honestly increased io 3|d. or 3|d.; and I affirm, that, if a further 
demand is not to be made upon capital for the ill-judged purpose, of 
^Hndirect relief,^'* that sum must inevitably be expended out of earnings^ 
or, at least, 1 Jd. per train per mile on every engine be ^^Junded?^ to pay 
for relays of new engines. 

There is yet another light in which to view depreciation, which, though 
I am an advocate for the entire erasion of the term from the railway voca- 
bulary, should be mentioned and explained. Suppose, for instance, 10 
new engines be delivered to a Company on the 1st of January, and run 
every day that month, they will in effective value (having brou^t all their 
working parts to an easy bearing) be worth more to the Company on the 
1st of February than when first delivered; but they would 'not sett for what 
they cost. This diminution in marketable value (which must always exist 
between actual new and second-hand articles, and would (M-obably be no 
more at the end of 12 months than at the end of four weeks,) is not, I think, 
a kind of depreciation for which provision should be made, though private 
owners of machinery do allow it at their first stock tak'mg. I have maia* 

18» 
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tained that generally as regards railways it should not be a current in- 
creasing item, and will, therefore, not insist that a demand should be made 
for first diminution in marketable value; reversing the proverb, I will 
"swallow the gnat," but I must decidedly "strain at,'' or rather decline 
altogether, to "swallow the camel." 



JVoto on Steam Jfavigaiion on Shallow Rivers y being the result of eighteen 
yaars^ experience on the Loire and Garonne^ by a Practical Engineer* 

In the year 1827, some engines having been constructed in Liverpool 
for steamers to run on the Loire, I was sent out to superintend the fitting 
and working of the boats, and arrived at Nantes on the 25th of May, 1827. 
I had only been there two months when the boats were all stopped, owing 
to the shallowness of the water. The first year I did not think much about 
it, but the second, I began to think that something could be done to remedy 
this serious evil; but I was told by everybody that there was no help for 
it. I was not, however, of their opinion, and my first job was to make a 
hi^h pressure boiler, to replace one of Fawcelt's, and which I patented. 
This boiler was of a cylindrical form, with d shaped flues, and weighed one 
ton less than the old one, which weighed 5 tons and worked at 4 lbs. per 
square inch. By the increased pressure, 24 lbs. per square inch, which 
Ihis boiler woulcl carry with safety, the power of the engine was nearly 
doubled, and the speed of the boat much increased. A very strong 
opposition had been started against our company by a rival company, 
which had got engines from Barnes and Miller of London, and their boats 
preriously beat ours by an hour, and took all the traffic from us. With 
the new boiler we beat them by an hour and a half, and the opposition 
was soon over. This was in lc30. In 1831, 1 made a 24-horse engine 
for a boAt that had a 12-horse engine in, previously, but the new engine 
was lighter than the old one. I carried 30 lbs. pressure in the boiler, 
and by laakiiig the condenser larger than usual, and keeping the air pump 
itbe ordiiaary size, I found I could ^et as good a vacuum as in a low pressure 
^figioe. In 1832, 1 began to think seriously about building light iron 
steamers, for the boats were all stopped about three months every summer, 
and at tie very time when most money was to be made. But in this 
attempt I was wocse off than Noah, for I had no one to give me the least 
in«tr(i'Ction how to draught, or calculate, or build a boat, but I thought I 
would try; so I began by displacing a cubic foot of water and weighing it, 
and &eu I weighed a square foot of sheet iron, and a lineal foot of iron 
for the ribs. Thea I made models and put them afloat, and worked on 
in tbis way the most part of 1832. In the beginning of 1833 I found that 
I could build a boat that would draw only eii»ht inches of water, but I 
told Ike cowipaiiy niac inches, but they would not risk any money on it; 
sol spoke to £ome of my friends about it, and in three months we had the 
afiki/' all settled- However, when the company got to know of it, they 
came forward, and would have an interest in it. At first we thought that 
we dwiftld be better without them, but to our misfortune we did not stop 
in that mindi for we found out, when it was too late, that they only did 
* From the London Artizan, for January, 1851. 
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it, to keep our company from prospering, and by their intrigues they 
succeeded in doing so. I tried the engine on Christmas Day, and on New 
Year's Day we ran the boat about four leagues. She was drawing only 
^x inches of water, but had nothing in her, except the engines, and boilers, 
and about a ton of coals. To give a better idea of the boat, I will de- 
scribe her construction. Length, 100 feet; breadth, 10 feet 5 inches. 
The sheet iron she was built of was one-eleventli of an inch thick, the 
ribs 3 lbs. to the lineal foot, and two feet apart. The sides of the boat 
3 feet 6 inches high, and where the engines were, 5 feet 6 inches. The 
iron for the paddle boxes, etc., was as light as I could get it. The cabins 
were made with strong canvas, with a light wood framing; the outside 
was well tarred, and the inside lined with fine cloth. Fore and ail the 
cabins there was a kind of platform, where the passengers could enjoy the 
air, under an awning. Where the cabins were, there was a small gang* 
way, outside the boat, for the men to pass fore and aft without going 
through the cabins. The engine was a beam engine, of 24-horse power, 
with sheet iron beams, made very thin and deep. In like manner every 
advantage was taken to use wrought iron for strength and lightness. Di* 
ameter of cylinder 16 inches, and 2 feet stroke. Paddle wheels 12 feet 
diameter, 4 feet wide. Number of revolutions per minute, 43. Vacuum, 
24 inches. Pressure of steam 38 lbs. on the square inch. The engine, 
boiler, shafts, and wheels weighed 6 tons, and the boat and the engine 
complete, 14 tons. 

We started with her for Orleans on the 24th of March, 1834, when 
there was only 8 inches of water, and the novelty of this circumstance 
caused it to be remarked on by the various newspapers. She ran for 
some time, between Tours and Orleans, and when the boats that ran from 
Nantes to Angers were stopped for want of water, she was put upon the 
latter station, and very soon repaid the owners her cost. I was then com- 
missioned to build a boat, 125 feet long by 14 feet beam, but before she 
was laid down, the American consul came to us with the plan of a boat 
on quite a new system, and this is it: Four cones put base to base; two 
together, and 13 feet apart. They were 6 feet diameter in the middle, 
and 90 feet long, making, when together, 180 feet in length. The cabin, 
engine, boilers, etc., were built on a platform supported on the cones, and 
the paddle wheel, which was 14 feet diameter and 12 feet wide, was in 
the centre, between the cones. She had a pair of engines of 20 horse 
power each, but she disappointed their expectations as to speed, so they 
returned to my plan. I took the two engines and built two light boats 
for them, with denks fore and afl; otherwise, and in the strength of the 
iron, they resembled the first one. The deck planks were | of an inch 
thick; deck beams 2 inches X H inches, and placed 2 feet apart, with two 
rows of light columns inside. The deck was covered with strong canvas, 
for it would not stand caulking. These boats were 125 feet long and 10 
feet broad, and drew 10 inches of water. I then thought I would try 
and make some use of the cones, as they were made of sheet iron; so I 
went to work and converted them into a boat 140 feet long and 13 feet 
broad. I changed the system of the boilers in this boat, making a cylin- 
drical shell and a cylindrical flue through it; the shell 30 inches, and the 
flue 22 inches diameter, and 30 ll^et long. At the furnaces, it was 3 feet 
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€ inches diameter. A steam chest on each 5 feet high. These boilers 
iirorked at 60 lbs. on the square inch, and the steam was expanded and 
condensed. This boat was partly built to oppose a boat, built and fitted 
with engines in France, which had non-condensing engines, working at 
75 lbs. pressure. She beat all our boats, but drew too much water for 
the summer time; however when our new boat started, she was full master 
of her, and finally ran her off the station. In 1837, 1 built another boat, 
146 feet long and 11 feet 6 inches broad, with a 55 horse en^ne, working 
at 68 lbs. pressure and condensing, and she ran 48 leagues in 11^ hours. 

One day, about this time, one of our men came and told me that there 
was a gentleman on board one of the boats, who could not speak French; 
80 I went to see if he was an Englishman, and having spoken to him in 
English, be inquired forthe builder of the light iron boats. On my telling 
him that I was the person, he informed me that he had been on the river 
Euphrates, and was then on his way home to England. That he had 
been talking to a person at the Hdtel de France, about the light boats 
which they had been trying on the Euphrates, and that with all their light- 
ness, there was not enough water for them, and that the attempt was a fail- 
ure. That he had inquired what draught of water they were, and on 
being told, said, "Oh, we have one of your countrymen here, who builds 
us far lighter boats than that, and I should recommend you to pav bim a 
visit.*' Weil, I showed him all in my power, one boat drawing 8 inches 
and another 9 inches of water, and I expected after this, that the East 
India Company would have had some boats built on the same system; but 
whether he reported on what he had seen, I do not know, but I never 
beard any more from him. 

I fear I have wearied your readers with this egotistical narrative, but 
I am no writer, and you have the facts as I have them noted down. 
That I may not encroach too much on your space, I will leave the remain- 
der of my yarn for your next number. 

Your obedient servant, 

A Practical ExGixEEa. 



For the Joamal of the Franklin Institute. 

On a Probable Means of Augmenting the Ascensive Power of Locomotines 

on the High Gradients of Railways. By Ellwood Morris, C. £. 

It is well known that numerous accurate experiments on friction have 
established the law, that within the limits of abrasion, the friction is as 
the insistent weight, and not as the surface of contact. 

These experiments, though they have formed the basis of many calcu- 
lations of the various frictions of railways, and have been very valuable in 
this department of mechanical science in establishing ndnivMim results, do 
not meet the practical acquirements of railway motions, because, in those 
motions invariably, when maximum effects are to be produced, the limit 
of abrasion is always reached and passed. 

Of the friction of moving metals in contact, when abrading each other, 
we have no experiments whatever. Hence we have no means of calcu- 
latins beforehand, the bite of a locomotive slipping her wheels upon a 
rail, because then both wheels and rails abrade. ^ , 
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We know that the maximum adhesion of engines upon dry rails, ex- 
ceeds all results of calculation based upon the ordinary laws of friction, 
and hence some have been inclined to doubt the accuracy of those laws, 
though they are undoubtedly true, within the limits taken by ihe initial 
experiments upon which they were founded. When engines slip their 
wheeb on railways, both wheels and rails abrade, the law of friction 
changes, and we enter at once upon a new field, in which we have no 
exact results recorded, and of which we only know that the coefficient of 
friction is greatly increased. 

It is upon this meagre outline of facts, (which might be much extended 
if the authorities were at hand,) that the writer, from the observation of 
years in his professional avocations, has formed the opinion, that beyond 
the limits of abrasion, the law of friction, as applicable to brake blocks 
and the slip of wheels on rails, changes entirely, and that the bite or ad- 
hesion is. in some degree proportionate to the surface of contact, as well 
as to the weight imposed. The writer believes this to be especially the 
case in the ascension of heavy gradients by locomotives, where the sand 
box is always used. In such cases, it is highly probable that a mere in- 
crease of the breadth of the rail, or surface gained, will augment very 
materially the bite or adhesion of the driving wheels, though the weight 
remains the same. 

The usual surface of contact of wheel and rail, has a breadth of only 
two inches, while the wheels themselves have a breadth of nearlyjTour 
inches. If then, beyond the limit of abrasion, the friction increases in the 
same ratio to the surface, (as the writer believes,) then upon high gra- 
dients, all we have to do is to lay down broad headed rails, conforming 
to the tire of the wheels, and thus increase at once the adhesion. 

This, of course, supposes engineers to have surplus steam power; and 
such is usually the case with modern locomotives, which in fact, as now 
in practice, always do, or ought t9, arrive at the foot of a steep grade with 
a full head of steam; then the sand box freely used upon a four inch rail, 
it seems highly probable, will augment so much the bite of the wheels, as 
to render higli gradients less formidable than they now are. 

To the above considerations, the writer respectfully invites the atten- 
tion of his professional brethren, in the hope that some of the companies 
they serve may at once put this important matter to the test, and lay a few 
hundreJ yards of rails, four inches broad, upon the high gradients of 
some railway doing a heavy freight business. A few months' use, and a 
few correct experiments, would settle this question definitively, and the 
writer knows scarcely any other, of more moment to some railways. 



On Railway Carrying Stock. By Ma. W. A. Adams, of Birmingham.'^ 

The object of the present paper is to discuss and analjse the various 
descriptions of Railway Carrying Stock, with the purpose of suggest- 
ing such improvements in the details of form and manufacture as will 
materially reduce the gross or dead weight of the vehicles, without affect- 
ing their efficiency or strength. 

* From the London Artizan, for Januaiy, 1851. 
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This matter has been brought prominently under the writer's attention, 
from the fact, that upon leading lines of railway the first class carriages for 
the conveyance of 18 passengers have reached a gross weight of 5 tons, 
and wagons for the conveyance of a maximum load of 5 tons, have reached 
a gross weight of 4J tons. These, it is to be observed, are probably 
extreme cases, but being modern, they evidence the tendency to increase 
the weight of trailing stock. 

It is scarcely needful to remark, that if a locomotive engine is capable 
of conveying a train of 50 wagons weighing 200 tons and the load 200 
tons (which proportion will not be short of the truth, even without taking 
empties into account), a saving of one ton in the weight of each wagon 
will enable the engine to convey 50 tons additional of wagons and load, 
or equal to a saving of one-eighth in the cost of haula^. 

In the important matter of inland through coal traffic, the wagon ave- 
raging 3 tons 15 cwt. carries 5 tons of coal. But as the wagonof course 
returns empty for 5 tons of coal conveyed one mile, 7 tons 10 cwt. of 
wagon has been conveyed the same distance. 

In this instance the saving one ton weight in the construction of fte 
wagon, would be equivalent to a total saving of nearly one-sixth in the 
cost of haulage; that is to say, if the present rates are remunerative, the 
prices may be reduced 16 per cent., inducing a much more extensive 
traffic, and better enabling railways to compete with water conveyance. 

Inland coals are mostly conveyed in wagons belonging to the collieries, 
or rented to the collieries by private individuals. In either case, the ton- 
nage or mileage charges on the railways being irrespective of the weight 
of the wagon, the object of the wagon owner is to produce such wagons 
as will be most durable with the smallest amount of first cost. The weights 
of colliery wagons have been gradually increasing, each new lot beine 
made (as was recently observed by the manager of an extensive inland 
colliery) of such strength and weight, tltet in the event of a collision, they 
may break their neighbors, and remain uninjured themselves. 

Engine and carriage superintendence are generally distinct depart- 
ments. The carriage superintendent aims at the utmost economy of main- 
tenance in his department, and produces carriages and wagons, which, 
though very lasting and very serviceable, are meanwhile greatly increas- 
ing the expenditure of the locomotive department. It would appear that 
in no case has the interest of the parties directly concerned been to de- 
crease the weight of the vehicles. 

The heavy trains handed over to the locomotive department to haul, 
induced the construction of more powerful and weightier engines, until 
the maximum was quickly reached, and checked by the sufierings of the 
permanent way. 

It is to be observed, that the writer has no desire to carry the question 
of light vehicles to any Utopian extent, but simply to calmly study and 
elucidate, by experience and experiment, the practical means of reducing 
the weights of vehicles within proper bounds. 

At the period of the commencement of railways, passengers were most- 
ly conveyed by four-horse coaches, light goods by vans, and heavy goods 
by water. It is the intention of the writer of this paper to confine the in- 
quiry to wheel vehicles. 
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The great distinction between road and railway vehicles is, that railway 
vehicles have to sustain longitudinal strains in the direction of the buffing, 
as well as lateral and perpendicular blows. 

The four-horse coach weighing 19 cwt., conveyed 18 persons with lug- 
gage, weighing in all 1 ton 7 cwt., at a rate of 10 miles per hour. 

The four-horse Brighton van, weighing 1 ton 11 cwt., conveyed 6 tons 
of goods at a rate of 4 miles per hour. 

Every pound was carefully saved in weight of construction of the above 
rehicles. The timber was carefully selected English ash; not that ash was 
the most lasting and durable, but that for strength and toughness, it was 
unequalled in lightness, though short in its period of duration. 

The axles and the iron- work were wholly made of the best marks of 
scrap iron. Skilled and costly labor of a high class was employed in the 
forging and fitting of the iron-work and the construction of the wood-work. 
In all cases where extreme strength was required, the timber was care- 
fully plated with iron; obtaining the utmost strength with the smallest 
amount of material. 

Builders competed, not so much in price, but as artists, to produce, by 
proportion of parts and materials, the utmost result with the least weight. 
The gradients were bad, the roads imperfect, the motive power limited. 
The wear and tear of the carriage was a secondary consideration to the 
cost of hauling power. The vehicles were probably as near perfection as 
man's ingenuity could produce them. 

Simultaneous with the four-horse coach and van, was the conveyance 
of coals upon tramways with horse-power. 

The writer will confine his observations to that district with which he 
is practically acquainted, that of Monmouthshire. The act for the making 
of the Sirhowy and the Monmouthshire tramways, a total length, exclu- 
sive of branches, of 26 miles from the mines and iron works to the ship- 
ping port of Newport, was obtained in the 42d of George 3d, and conse- 
quently 48 years since, and that tramway has been worked until within 
the last twelve months by horse power. 

Ori^nally it was a tramway with fish-bellied cast-iron plates laid and 
joint^ upon stone blocks, with six feet bearings. These have gradually 
given place to rolled plates of malleable iron, weighing about oO lbs. to 
the yard, and laid in chairs upon cross wood sleepers with 2 feet 8 inch 
bearings. 




Fig. 1. 

Fig. 1 represents the class of wagon, or as it is locally termed, tram^ 
used upon this tramway. The gross weight was 16 cwt., and it carried 3 
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tons of coal at a rate of three miles per hour, exclusive of the time con- 
sumed at the various public houses by the tramway side. 

The breaking or skidding down the inclines was effected in the most 
complete manner by means of a slipper or shoe, similar to that of a stage- 
coach, and the stopping of the train by thrusting a bar of wood through 
the spokes of the wheel, or, as it is locally termed, spragging the wheel. 
The unloading was effected by means of a gallows and crab, the tram be- 
ing raised at one end, and the coals discharged by means of the swinging 
tail board at the other end. 

It will be observed that no provision is made for buffing, but that the 
train is articulated by means of the hitching a shown in the drawing. The 
wheels ran loose upon the axles, and were in most instances dished in the 
manner of a common road wheel, thereby illustrating the first advance 
from a common road vehicle. 

The tramway is mostly an incline from the mines to the port. Six 
horses brought down 60 tons of coals and 16 tons of trams. The same 
power was required to take up the empty trams. Dead weight in the 
trams was consequently of vital importance. 

This tramway is now being worked with locomotive power and per- 
manent wagons; the Tramway Company finding power, and the freight- 
ers wagons. The same care which influenced the private hauler, and 
caused him to equalize his upward to his downward load, does not now 
influence the freighter, and has been lost sight of by the company. In the 
eye of the freighter, the wagon which is strongest and heaviest is the best, 
and the consequence is, that wagons weighing three tons, are conveying 
but five tons of load. 

The ratio of upward load was in the one case 21 per cent., and in the 
latter 37 per cent., as compared with the downward. 

The weight of wagon conveyed up hill was in the one case 27 per cent., 
and in the latter 60 per cent., as compared with the coals brought down. 

In place of a perfect horse tram-road, heavy engines are being ham- 
mered, and are hammering to pieces a bad road, with bad gradients and 
extremely bad curves. This is wholly true, but fortunately an extreme 
case; nevertheless, it is questionable whether many lines are not also suf- 
fering in a lesser degree from the incubus of dead weight. 

The Huntingdon and St. Ives*8 branch of the East Anglian railway, 4f 
miles in length, is at the present time worked by a horse carriage. This 
carriage is a composite carriage consisting of three compartments, and 
carrying 60 passengers in all, inside and out. 

It is to be observed that the carriage is made from an ordinary compo- 
site, the under frame being completely taken away, and wheels, guards, 
and springs of the lightest construction substituted. The total weight is 3 
tons, but die weight would not exceed 2 tons, if the carriage had been 
originally built for the present purpose. The horse is attached by an out- 
rigger, to which the traces are hooked, and he travels by the side of the 
carriage, with his head tied up to the carriage to prevent him from turn- 
ing round. A break is applied to the wheels. 

The writer has instanced this carriage to illustrate, that when horse 
power is brought into use, the weight of vehicle is at once considered; 
and also that the vehicle being used singly, does not require strength to 
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reast longitudinal buffing. The cost of working this carriage is six pence 
per mile, including horse and driver, and the guard, who is also ticket 
collector. 

llie pace is ten miles per hour, and it would appear that this applica* 
tion meets all the requirements of the limited traffic of a short branch. 

Rapid strides were made by engineers in perfecting the way and the 
locomotive. The facts relative to the permanent way have been discussed 
and appreciated, and the details greatly perfected. Locomotives have 
been improved, the consumption of fuel brought probably nearly to the 
minimum; the details have been understood, discussed, and experiment- 
ed upon by men of high talent and experience. 




Fig:. 2. 




Fig 3. 

But far differently with the matter of the carrying stock. The construc- 
tion of the carriage and the wagon was in the commencement left wholly 
to men of long practice in carriage building for the common road, but 
not experienced m mechanical engineering. 

Those patterns originally set, have been copied and re-copied in aa 
almost servile manner. When carriages and wagons have failed in their 
parts, the sole remedy has been increase of strength by increasing the 
weight and quantity of material. Axles have increased from 3 inches dia- 
meter to 4 inches; tires from 4^ X 1^ inches to 5xl| inches, and so 
throughout. 

YoK. XXI.--Tbj» Sbbxxi^No. 8.^MAmcB, 1851. 14 
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Fig. 2 illustrates the original London and Birmingham, and Grand 
Junction first class carriages, with three compartments, carrying eighteen 
passengers. 

Dead weight 3J tons. 

Cubical contents 504 feet. 

Fi^. 3 illustrates the modern first class carriage, with 3 compartments, 
carrymff 18 passengers. 

Dead weight 5 tons. 

Cubical contents 807 feet. 

The dead weight of wagon, per ton of load, for the upward and down- 
ward journey of the — 

Ola Monmouthshire train, ^ ton. 

New Monmouthshire wagon, 1 J ton. 

Derbyshire and Leicestershire coal wagon, 1^ ton. 

The writer presumes that it will be at once admitted that reducing the 
dead weight of railway vehicles is extremely desirable, whilst such reduc- 
tion of weight is efiected with due regard to efficiency and strength to 
resist the longitudinal strain in buffing. Also, that reduction in first cost 
is not the sole object to be attained, but to produce such vehicles as shall 
be, all points considered, the most economical in first cost, in maintenance, 
and especially in traction; but, at the same time, it does not follow that 
reducing the dead weight and improvingthequalityof the materials shall 
add materially, if any, to the cost. 

Should it be approved by the Institution, the subject of a second paper 
will be to analyze and compare the whole of the modem trailing stock 
with that of an earlier period, and thereby glean such information as will 
enable the writer to prepare and lay before the Institution, in a future pa- 
per, such improvements in the form and manufacture of railway vehicles 
as may lead to the result pointed out at the commencement* 

It is proposed to try all necessary experiments as to the relative strength 
of wood and iron, and the combination thereof, in order to obtain the ne- 
cessary information as to the most eligible and economical means of at- 
taining the greatest strength with the least weight. 



JhiAccofmdofthe Chinmey of the Edinburgh Gas Works j with Observations 
on the Principles of its Strength and Stability. By Geo. Buchanan, 
Esq., F. R. S. E., GvU Engineer."^ 

(Paper read at Uie Royal Scottuh Society of Arts.) 

In this paper, Mr. Buchanan concluded with some observations on the 
effects of the draft in the chimney, a subject of great importance in regard 
to chimnies generally for large furnaces, where enormous quantities of 
air are continualljr passing in the act of combustion. This had been esti- 
mated by the eminent chemist. Professor Thomson, of Gla^w, at 150 
cubic feet per minute for every pound of coal consumed, and 50 more 
for waste — in all 200. Hence in the boilers of many steam- vessels, for 
example, consuming one ton per hour, 7400 cubic feet of air per minute 
must pass up their narrow funnels, and being limited also in height, must 
be raised to a high temperature, and this, as at present constructed, by 
* From tlM LondU>n Axdutect, for December, 18M. 
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a great sacrifice of fuel. In the Gas WoHcs, the 68 furnaces consume 34 
tons in 24 hours, requiring a current of air at the rate of 10,000 feet per 
minute, which the old chimnies were incapable of drawing. Mr. Buchanan 
then stated the principles on which the power of draft must be calculated, 
referring to the article Furnace in the Encyclopsedia Britannica, last edi- 
tion, where he had occasion to explain the subject. The power of the 
draft was directly proportional to the height of the chimney, and the velo- 
city with which the external air rushes in to supply the draft was propor- 
tional to the square root of the height of the chimney. The internal heat, 
however, was the grand moving power, exp^ding the air within the 
chimney, and giving it a buoyant or ascensional power. With 488 degrees 
of temperature, the celebrated chemists, Petit and Dalong, and most 
accurate observers, had found that air expands into double its volume. 
With this temperature, therefore, within the chimney, the velocity with 
which the external air was capable of entering at the bottom of the chimney, 
or into the furnaces or flues, would be proportional to the square root of 
half the height of the chimney, and expressed numerically in feet per 
second, would be equal to six times the square root of half the height, or 

V«s6 f— , V being the velocity in feet per second, and H the height of 

the chimney. This forms an easy rule for this particular temperature, and 
if we apply to it in the present case, taking the height of the chimney from 
the entrance flue at 330 feet, would rive a velocity of about 50 feet per 
second, or 34 miles an hour, equal m the atmosphere to a very violent 
gale of wind. Taking the smallest area of the chimney, where it is 11 
teet 4 in. in diameter, at 100 square feet, this with such a power of draft 
would be capable of discharging 30,000 cubic feet per minute, which is 
amply sufficient for the present works and any extensions. The actual 
results have proved very satisfactory. Not only is there a draft in the 
furnaces, whereby they are wrought most efiectually and with great econo- 
my of fuel, but by making one or more openings at the bottom of the 
chimney, a powerful blast of air sets in from all directions, carrying off 
vapors and all impujrities, and producing a cool atmosphere in every 
part. On measuring the power of draft with a water pressure gauge, he 
found it drew up a column '3J inches high, there being a good deal of. 
wind at the time. The blast of air at the mouth of the opening, it is curious 
to observe, drawing the hand powerfully in, and a square board covering 
the opening it was difficult to withdraw, exerting a pressure of 15 lbs. on 
the square foot. High winds have a sensible effect on the draft, some- 
times raising the water gauge to a height of 6 or 7 inches. A pressure of 
2h inches, which it would be in calm weather, is very nearly equal to a 
column of air half the height of the chimney, and this agrees very well 
with the above calculation, as the interior temperature would not exceed 
480 or 500 degrees. As a general rule for calculating the power of the 
draft at any temperature, the following would be found simple and agree- 

I TT 

able to the practical results: V—6 ^t^ — , n being (he number of de- 
grees of temperature. 
Mr. Bttchana^n then gave a detail of the experiments formerly alluded 
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to, made upon the strength of the bricks for the chimney in 14 specimens 
of different qualities and compositions. By far the strongest was the 
composition of fire-clay and iron-stone, which bore, making eveiy 
allowance, from 200 to 350 tons on the square foot; while the common 
quality did not exceed from 60 to 120 tons. The Hailes stone bore up- 
wards of 450 tons, greatly more than the result found by the experiments 
already shown to the Society, but which, being on small specimens, 1 inch 
cube, while the other was 4 inches cube, the effect might partly be due 
to this circumstance, together with the difference of quality in the speci- 
mens. 



^ Detailed Description of the above Chimney. By M. Taylor, Esq., 
Engineer for the Edinburgh Gas Works. 

In this paper Mr. Taylor gave a minute detail of the dimensions and 
structure of every part of the work. The foundation was on hard shale 
or clay; the masonry 40 feet 6 inches square at the bottom, 12 feet below 
the surface of the ground; 32 feet 6 inches at the surfisice of the 
ground; and brought up by steps in hard foundation courses of Craigleith 
stone, dressed and square jointed. Mason-work of the most substantial 
description, with four eyes for connecting the main flues to the stalk. 
Square pedestal 65 feet high from surface of ground to top of base of 
brick shaft; 30 feet 10 inches square at base course; 30 feet square 
above base, and 27 feet 9 inches under moulding of top. Body of 
pedestal of neatly covered rubble- work of the strongest kind, the stones 
chiefly from Hailes Quarry of the best rock. The cope mouldings 
and base of brick shaft of Craigleith. Within the pedestal, and rising 
20 feet above it, is an inner chimney or brick shaft standing quite 
detached, having a space from 18 inches to 2 feet clear in every part; 
this space covered over at the top to keep out soot deposit, but yet left 
free of the outer pedestal and chimney. The inner chimney is 90 feet 
high, 13 feet diameter inside, carried up at four different thicknesses, be- 
ginning at 3^ bricks thick, and ending at 2 bricks, including a lining of 
fire-brick, carried up the whole way at two thicknesses — 20 feet at 10 
.inches thick, and 70 feet at 5 inches. The* brick work of the best well- 
burnt circular stock-brick, with a course of headers in reeled order for 
every four courses of stretchers. The main brick shaft is 264 feet high 
above the stone pedestal; making, with the pedestal, 65 feet, and founda- 
tion 12 feet 6 inches— in all, 341 feet 6 inches. The shaft is 26 feet 3 
inches diameter at bottom externally, tapers to 13 feet 10 inches at the 
height of 243 feet, at the first belt under coping 11 feet 10 inches below 
the top. The shaft is carried up at five different thicknesses, beginning 
at 35 inches, or 3^ bricks, for 35 feet up, and ending with 15 inches, or 
1^ bricks, for 58 feet at the top, all built with hard circular composition 
brick, referred to in the experiments on the strength of bricks. Brick- 
work put together in the strongest manner with headers, as already de- 
scribed, and best band all laid in the best lime from Burdiehouse, with 
sharp sand, sifted and made up in the mill. The beds are kept as thin 
as possible, and neatly pointed-in with the edge of the trowel. All the 
vertical joints inside of wall, grouted up with thin lime. As a farther 
security, the shaft is bound wiUi six malleable iron hoops, at intervals of 



Digitized by 



Google 



Canal Conmisrioners* ^Samual RepovL 161 

S5 feet up, built into the brick-work, one brick on bed from ihe outside^ 
and kept a half inch clear all round off the outside lining of brick- work^ 
so as to allow the hoops to expand with heat without injury to the work. 
They are all 3 inches broad; the under three 1 inch thick, the upper |«inch 
each, made in three lengths, clamped together and made fast with three 
J-inch or f -inch rivets on each side. The projecting cope at the top is of 
cast iron, 19 feet 6 inches diameter over all> and in sixteen pieces about 
J-inch thick, screwed together with bolts through the fianches. This cope 
being all fitted and bound together in a mass on the top of the stalk, the 
brick- work was continued up, and finished with a oope, or plate of cast 
iron, composed of eight pieces f-inch thick, and about 2 j[ feet broad, with 
a round belt^oin^ 9 inches down on the brick-work, andf forming a strong 
hoop round it. The chimney is furni^ed with an endless chain going 
up the inside of the main shaft, giving the means of ascending at any 
tipae to the top. The electric conductor stands 6 feet above the top plate, 
f-inch round copper made fast to stone and brick- work, with 7J in. copper 
holdfasts let 4 inches into the masonry or brick- work, with a bead on the 
inside and an eye on the outside to receive the rod as it was carried up. 
By these holdfasts an ascent can easily be made to the top by a small 
tackle suspended to the holdfasts. The conductor is metallically con- 
nected to all the iron*work on the stalk — the plate on the top, projecting 
cope, malleable-iron hoops, bolts on the top of the stone pedestal, and 
also the ascending chain. The rod descends into a well about 10 feet firom 
the foundation, and is immersed about 8 feet deep in water, and the end 
turned up 2 feet in a horizontal direction, and jSattened. 



Extract from the Anarmal Report of the Boctrd of Carud Commissioners of 
Ihe Commonwealth qfPennsylvaniayfor the year ending J^Top. 30^ 1850. 

The gross receipts on all the lines of canal and railroad belonging to 
the Commonwealth, for the year ending the 30th of November, 1850, 
amounted to $1,768,209-46, and the expenditures for ordinary repairs and 
breaches, including the cost of the temporary means of maintaining the 
passage for boats across the Susquehanna river at Clark's ferry , to $857,228, 
showing an excess of receipts over expenditures of the Fum of $910,981*46. 
The net receipts of 1850 exceed those of 1849 by $36,204-61. 

The past fiscal year has been remarkable for the number of high freshets 
with which the several lines of canal yielding the largest portion of revenue 
have been visited. A succession of breaches occurred from the hiffh 
waters in July, August, and September, by which the navigation of the 
main line, at its eastern terminus, and of the Susquehanna, West Branch, 
North Branch, and Delaware Divisions, was materially impeded by the 
time necessarily occupied in making extensive repairs. 

To add to these calamities, on the naorning of the 11th September 
the towing path and road bridge over the Susquehanna river, at Clark's 
ferry, was fired by an incendiary, and the superstructure totally destroyed, 
thus rendering it incumbent on the Board to fit up, at a heavy expense, a 
steam towing boat, for the purpose of maintaining, as far as practicable, 
the speedy transit of boats at that point. These combined causes, as a 
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matter of conrse, aflected the rerenues to a conaderable extent, and added 
largely to the expenditures. The cost of repairs by floods, and the fitting 
up the steamboat, irrespective of the loss of the superstructure of the bridge 
at Clark^s ferry, amounted to $66,573-44. 

The following statement exhibits a more detailed accdunt of the receipts 
and expenditures than is contained in the foregoing abstract: 



RlCUPTB F«m ALL PFRPOIIS. 

Columbia Raiiroad* 



Philadelphia, 

Paoli, 

Parkesburg, 

Lancaster, 

Columbia, 

Schuylkill viaduct, 



$359,647*18 

21,660*49 

29,189-84 

66,986*74 

160,667-31 

307*00 



Total Columbia Railroad, 


. 


• 


$638,447.56 


Allegheny Portage Railroad. 






Homdaysburgr, .... 




$146,600*57 




Johnstown, 




96,316*88 




T«tal Portage Railroad, 


• 


241,817-45 


Main Line of CanaL 








Columbia, inchiding outlet lock, 




$147,266*05 




Portsmouth, 




14,619*76 




Harrisburg, , * * . 




29,373-49 




Newport, • . . . 




4,407-70 




Lewistown, .... 




13,829-09 




Huntingdon, 




14,284*23 




HoUidaysburg, .... 




36,205*92 




Johnstown, . • • . 




60,772*73 




Blairsville, .... 




6,491*68 




f reeport, • . • . 




3,164*29 




Pittsburg,* .... 




146,13708 




Portsmouth outlet lock, 




1,182*75 




Swatara bridge, .... 




27600 




Duncan's Island bridge. 




1,181-66 




Juniata aqueduct. 




89-07 




Preeport aqueduct, 


- 


177-00 




Total Main Line Canal, . 


. 


479,446-39 










fiaston, • • • • 




$173^0*09 




New Hope, • • • 




16,079*21 




<' ouUetlock, 




3,786*00 




Bristol, .... 




22,832-67 




Total Delaware Divinon, • 




, 


216,347*87 








Dunnsburg, «... 




$18,861-03 




Williamsport, « , 


• 


16,787-04 




Northumberland, • « • , 




39,878*93 




Berwick, .... 


, 


102,228*33 




Lirerpool, .... 




16,894-86 





Total Suaqaehanna, North and Weal Branch Divisions, 198,150*19 



Total gfOM receipts on aU the lines, 



$l,768,M9-4a^ 
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EXPXVDITVBM. 



For maintaining motive power on the Philadelphia and Columbia Railroad, including re- 
pairs and management of tracks, and purchase of one locomotive engine from motive 
power fund, . . . $201,810-83 

For the purchase of three new engines from special appropria* 

tion per Act of 10th April, 1849, . 24,600*00 

For repairs of Philadelphia and Columbia Railroad, . 71,466*39 

For collectors, weigh-«iasters, inspectors, and incidental ez- ^ 

penses of their offices, . . . 12,466*98 



For maintaining motive power on the Allegheny Portage Rail- 
road, including the repairs and management of State trucks, 
the purchase of passenger cars, and two new locomotive 
engines, . . . $182,941*24 

For ordinary repairs on Allegheny Portage Railroad, 43,330*03 

For extraordinaiy repairs of inclined planes, per Act of 10th 

May, 1850, . . 18,679*94 

For collectors, weigh-masters, inspectors, &c., . 2,992*96 



$310,344*20 



For ordinary repairs on main line of canal. 
For breaches on main line. 
For collectors, weigh-masters, inspectors, dec. 
For lock tenders, . 

For repairs on Delaware Division, 

For breaches on " ' 

For collectors, weigh-mastcrs, inspectors, dec. 

For lock keepers. 

For repairs on Susquehanna Division, 

For breaches on *' 

For repaurs on West Branch Division, 

For breaches on *' 

For repairs on North Branch Division, 

For breaches on ** 

For collectors, weigh-masters, inspectors, dec. 

For lock keepers, 



Total expenses. 
Gross receipts, 

Net receipts over expenses, 



$101,242*18 
16,856*53 
16,55306 
27,249*00 

$32,066*35 

19,182*55 

4,059*82 

6,525*00 

$9,182*00 

4,000*0(> 

12,548*72 

12,778*67 

12,000*00 

13,755-69 

6,150*56 

5,889*00 



247,844-17 



161,900*17 



60,834-22 



76,304*64 



$857,228*00 
1,768,209*46 

$910,981*46 



Adding to the expenditures the pay of the Canal Commissioners, secre« 
tary, messenger, and the incidental expenses of their office, amounting to 
$5300, the actual net receipts for the year 1850 are $905,681*46, being 
an increase over the net receipts for 18(49, of $30,904-61. 

The officers have been specially instructed to include in their reports 
the entire cost of repairs, whether paid or unpaid, so as to present to the 
Legislature a correct statement of the actual cost of the public works for 
each financial year. It is believed that this direction has been fiiithfuUy 
observed. These reports form the basis of the preceding abstract, from 
which it will be seen that the expenditures for aU purposes, exclusive of 
fSirm bridges, amounted to $862,528. In fliis statement, however, is in- 
cluded the extraordinary repairs to the inclined planes on the Allegheny 
Portage Railroad, the purchase of six new locomotive engines, and the 
sum of $66,573*44, for repair of damages by floods and fire. 
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The report of the Superintendent of motive power, and Supervisor of 
repairs on the Philadelphia and Columbia road, exhibits a very compre- 
hensive view of the condition and operation of that part of the improve* 
ments. His report on the motive power departments presents the follow- 
ing statement: 

The number of cars passed over the road in 1850, amounted to 140,394, 
exceeding the numljer passed in 1849, by 19,562. • 

The freight passed over the road amounted to 265,113 tons, being an 
increase over the last year of 45,632 tons. 

The number of miles traveled by passengers was 8,060,278, equal to 
98,296 through passengers, being an excess of through passengers over 
1849, of 8646. 

The number of trips run by locomotives was 8074, or 630,084 miles, 
being an increase of 604 trips, or 47,112 miles over the preceding year. 



Gensrcd Rules for Proportuming the length of Boilers for Stationary 

Engines/^ 

Rule 1. — ^A plain cylindrical boiler, without any inside flue tube, and 
hung on what is sometimes called the '^oven plan,^ that is, with a direct 
draft passing from the fire-place directly under the bottom of the boiler 
to the vent or chimney, and without return flues of any kind, need not 
exceed in length six times its diameter; and it ought not to exceed nx 
times the square root of the area of the fire grate in feet if worked with 
Lancashire, Derbyshire, or Yorkshire coal, which is equivalent to six 
times the square root of the nominal horse power of the engine in feet. 
And if worked with the best Newcastle coal, the boiler need not be more 
than about eight diameters long, and ought not to exceed eight times tlie 
square root of the area of the fire grate in feet, which is equivalent to 
eight times the square root of three-fourths of the nominal horse power of 
the engine in feet; and in any case it never ought to exceed six feet in 
diameter. 

Rule 2. — A boiler without any inside flue tube, and set up in the 
common way, with external brick flues and a wheel draft, need not be 
more than about^Jmr diameters long, and ought not to exceed in length 
four times the square root of the area of the fire grate in feet for Lanca- 
shire coal. If worked with Newcastle coal, it ought not to be more than 
about five diameters long, and need not exceed in length five times the 
square root of the area of the fire grate in feet; and in either case, whether 
a wagon or cylindrical boiler, it never ought^o be more than six, nor less 
than four feet in diameter. 

Rule 3. — If a boiler contains one or more inside flue tubes, passing 
quite through it, and is to be set up with a split draft, it need not be more 
than about three and a half diameters long, and ought not to be longer 
than three and a half times the square root of the area of the fire grate in feet 
for Lancashire coal; and if worked with Newcastle coal, it need not be 
more than about four and a half diameters long, and ought not to exceed 
*From the London Artizan, for Januaiy, 1851. 
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four and a half times the square root of the area of the firegrate in feet; 
and never be less than five feet in diameter. 

Rule 4. — When a boiler contains one or more internal flue tubes, with 
an inside uptake or connexion with the boiler bottom, as in Boultqn and 
Watt's, or as in the marine "tubular," and other multiflue boilers, the 
length of the boiler need not be more than about three times its diameter 
with Lancashire coal, and ought not to exceed in length three times the 
square root of the area of the fire grate in feet; but with Newcastle coal 
its length in feet may be equal to four times the square root of the area 
of the grate, and need not be more than about four times the diameter of 
the boiler. 

Rule 5. — Cornish boilers and Butterly boilers, set up in the best man- 
ner, with split draft, and using Lancashire coal, need not be more than 
about three and a half and four diameters long respectively; and if using 
the best coal, they ought not to be more than five and a half and six 
diameters long. 

Boilers whose dimensions are proportioned within the limits stated in 
the above practical rules, more especially those indicated by the three 
last, are mostly the best to be found of each kind in the manufacturing 
and midland counties. 

The manner of hanging boilers, to which the first rule relates, is yet 
generally confined to some country places where inferior workmanship 
only can easily be obtained, and where the space occupied by the greater 
length of the boiler is not of much value; consequently the data ror this 
rule have not perhaps been quite so exactly determined as may be. 
There are reasons for supposing that the direct draft cylinder boiler may 
be made considerably shorter than the proportion of six to one, as stated 
in Rule 1, if the fire could be equally well arranged as in the wagon 
boiler, the concave bottom of which is admirably adapted to this pur- 
pose, because the middle of the grate, where the heat is the most intense, 
is at the greatest distance below the boiler bottom, while the latter gradu- 
ally approaches nearer to the grate at the sides of the furnace, and thus 
tends to equalize the action of the fire against the boiler. The bottom of the 
cylindrical boiler being convex downwards, the action of the fire is of 
course exactly the reverse of the above. To say nothing of the injury 
done to the boiler plates on this account, there requires to be a greater 
average distance between the grate and the boiler bottom; this, again, 
requires a greater quantity of coal in the furnace, which impedes the draft, 
and renders stoking necessary, thus causing the flame to be occasionally 
extended in length; and although such undue length of flame cannot be 
kept up continuously with any degree of economy, it has given rise to a 
natural, though unfounded, prejudice against this mode of setting a boiler, 
often expressed in the observation that "a// the heat goes up the chimney.'*^ 
Erroneous as the idea is that gives rise to this very common remark, it 
is not a little strengthened by the fact that the temperature of the chimney 
is always very much greater with a direct draft than it is where winding 
brick flues are used, which may be considered only as a portion of the 
chimney lying horizontally, the superfluous heat in which is doing no 
good, and is really "waste heat," from the great inconvenience and 
trouble it occasions; whereas, when this waste heat is allowed to go freely 
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up the vertical shaft of the chimney, it really becomes of great use in 
increasing the ascensional force of the current; thus improving the draft, 
and enabling the boiler to be worked generally with the damper nearly 
close4> as all steam engine boilers ought to be worked. 



Boilers on the Oven Plan Liable to Explosion from Surcharged Steam* 

When a boiler is set up or "hung" with a direct draft, as described in 
Rule 1, it is very commonly, but erroneously, said to be on the "ao€n 
plauy^^ which designation ought to be confined to those only where the 
flame is caused to pass wholly or partially over the top of the boiler, 
although they have generally a direct draft also. The use of such plans, 
however, cannot be too much reprehended as pregnant with danger, from 
surcharging the steam with heat, and thereby becoming liable to explosion. 
Few, however, if any, are now set up in that way; but I cannot help think- 
ing that some of the otherwise unaccounted for explosions which have 
occurred of late years have been owing to a similar cause. 

Now, supposing this over-heating of the steam and the top of the boiler 
to occur from either of the above causes, while the engine is at work, it 
is not perhaps likely that anything particular will be observed to ensue, 
unless, probably, the burning of the clothing or other covering of the 
boiler. But let us examine the matter when the engine has been stand- 
ing for some time, or when just about to start after the first getting up of 
the steamy and we shall find a very different state of things, the conse- 
quences of which, if only leading to the slightest probability of resulting 
in an explosion, are too serious to be passed over without great considera- 
tion. 

We may suppose, then, that the steam chamber has become filled with 
over-heated or surcharged steam from any cause whatever, whilst the top 
of the boiler is also in the condition already described, that is, exposed 
to a temperature of, say from 350^ to 400°; which supposition is quite 
consistent with the fact that the great bulk of the water m the boiler may 
be at the same time considerably below the common boiling point. And 
although this last assumed fact is, perhaps, only of rare occurrence in 
boilers which have their fires underneath them, it cannot be too widely 
known, that in all stationary boilers which have internal furnaces, it is not 
only of frequent occurrence, but it is a common observation of most 
practical engineei's and workmen, that at the first getting up of the steam 
from cold water in a boiler of this description, with the safety valve and 
all other outlets of the boiler closed, the waier at the lower part of the 
boiler is often quite cold^ whilst there is a pressure in the boiler of 10 or 
20 lbs. on the square inch. 

As my object in thus tracing the proximate causes concerned in pro- 
ducing the dangerous consequences that may ensue, is for the purpose 
of suggesting the means of prevention, it will be here useful to observe, 
that whatever may be the pressure of the steam due to the actual evapora- 
tion at this stage of the process, it will be nearly doubled by the heat of 
the steam chamber, supposing the latter to have arrived at about 400°, 
^From the London Artizan, for January, 1851. 
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tviiich is still under the temperature that would leave any permanent 
traces of its existence on the metal, the lowest temperature that gives the 
first discoloration to iron (a straw color) being about 430°. Now, ex- 
cepting by the thermometer, there is only one other means of giving the 
fireman any ready indication or suspicion of there being any thing wrong 
about the boiler; and rough and uncertain as that indication is, it is always 
sufficient to create alarm, and induce him to take some instant precaution* 
ary step; and whether that step be properly or improperly taken, will make 
all the difference between hastening anci preventing the catastrophe of 
blowing up the boiler. The indication I am alluding to may be thus 
described : — whenever a fireman finds that, on getting up the steam pre* 
vious to startmg an engine, more particularly after a boiler has been at 
rest, and refilled with cold water, that the pressure rises to a certain height 
in about half the time that has usually been the case previously; or if, after 
firing a certain time, and consulting his steam gauge, he finds that the 
steam has run up to 10 or 20 lbs. pressure, instead of 5 or 10 lbs., as he 
expected, in the same time, and if the man has been accustomed to the 
same boiler, and is assured there are no unusual circumstances, of draft or 
otherwise, to account for the difierence, then he may be almost certain 
that there is surcharged steam in the boiler. 

Now, an idle or a careless stoker might not perhaps notice the circum- 
stance just described, so lone as the required pressure is not reached, 
which the safety valve is loaded to blow ofi" at; which is the case no doubt 
very frequently, and the circumstance is thus passed over without danger, 
or the suspicion of danger. But what is the step that a care/id^ and still 
more, a timidj man would be likely to take at such a time.^ In all proba- 
bility, if the means were at hand, he would either '^feeP' or lift the safety 
valve; and what is the consequence that would be most likely to follow ? 
In the case we have supposed, it certainly would not be safety, but dan- 
ger, and very possibly immediate destruction; for when a safety valve of 
any considerable area is thrown suddenly wide open, there is always a 
sudden rush of water, or rather water and steam mixed, to the opening. 
This is well known to occur universally under such circumstances, aivd I 
have more than once seen it purposely exhibited by foolhardy en^neers, 
by way of illustrating the nature of priming, as priming in fact it is, at 
the safety valve instead of into the cylinder. 

We need not, however, suppose that this is exactly the course taken in 
the case under consideration; for a very careful man would perhaps only 
ease the safety valve gentlv on its seat; and if it was in a cotton mill or 
other factory requiring to be heated by steam, the almost certain course 
he would take would be to let the steam into the pipes for that purpose; 
and whether he opens the communication suddenly or slowly, the effect 
produced is, that the surface of the water is simultaneously relieved firom 
a portion of the pressure, and in consequence of bemg so relieved, the 
water immediately commences boiling, not so violently perhaps on the 
instant, but sufficiently so to change it from its hitherto quiescent condi- 
tion to a state of active circulation at least, if not of actual ebullition at 
the surface. Now this, or any other disturbance of the surface of the water, 
starting the engine for instance, will rapidly supply the surcharged steam 
with its full complement of water, that being all that is wanted to cause 
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the pressure to mount up suddenly from 20 to 200 or 300 lbs., perh^M 
in a few seconds, or to such pressure as is due to the final temperature of 
the steam when fully saturated with water, the dry surcharge or desiccated 
steam, as it may be called, suddenly becoming ordinary steam of some- 
what less temperature, but enormously increased in density and pressure, 
with what effect on the boiler of course depends entirely upon the strain 
it is capable of bearing without rupture. 

Supposing the iron to have arrived at about 400^ Fahr., full saturated 
steam in contact with it will assume a pressure of about 215 lbs. per 
square inch above the atmosphere, a pressure quite equal to account for 
many of the disastrous explosions we have on record. 



For the Jounial of the Franklin Institute. 

J^oies (m the U. S. War learner ''Spiffire.^' By Ckkf Engineer B. F- 

IsHERWOOD, U. S. N. 

The "Spitfire" was originally built for the Mexican government, but 
at the commencement of our late war with Mexico she was still in the 
hands of the builders, from whom she was purchased by the United States 
and sent upon the Mexican Gulf coast, where she was exceedingly service- 
able in expeditions against the interior; her small size and light draft 
of water allowing her to cross the bars and ascend the rivers, while her 
battery was sufficiently heavy to be ver}' efiective in the bombardment of 
tiie towns. 'Fhrou^out the whole war she proved a veir useful and 
efficient war steamer for the peculiar river and town warmre she was 
engaged in. A brief record of her dimensions, power, speed, &c., will 
be valuable, as it is only such class steamers that can be rendered truly 
available either for attack or defence on the Mexican Gulf coast, or the 
southern United States coast. Our large war steam frigates, the "Missis- 
sippi" and "Princeton," which were also on the coast of Mexico during 
the war, though invaluable for towing and dispatch vessels, were useless 
as war steamers from their great draft of water, viz: 19 feet, which pre- 
vented them from ever approaching the sandy shores of the Gulf; and as 
the Mexicans possessed no marine, our large ships of war were com- 
pletely useless from the want of objects on which to use their batteries* 

Hull.— The "Spitfire" was 118 feet long on deck, 22J feet extreme 
beam, 9| feet depth of hold, and 241 tons burthen. Mean draft of 
water. If feet. 

Batteky. — One eight inch gun, (68-pounder,) mounted forward on a 
pivot, and two 32*pounder broadside guns aft. 

Engine. — One half beam engine (Lighthall's patent,) cylinder lying 
horizontally over the keelson. Diameter of cyUnder 36 inches, stroke of 
piston 6 feet. The main cranks, however, were only 2^ feet between cen- 
tres, the connecting rod being attached nearer to the centre of motion of 
the beam than the piston rod. The engine had a piston valve 18 inches 
diameter, packed by rings set out with screws. This valve was of the 
length of the cylinder, and had no lap. The steam was worked expan* 
sively by a separate slide cut-oflT, situated on the opposite side of the 
cylinder, and cutting off at a little beyond half stroke. Hie capacity of 
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the steam space between (he cot-ofi" ralre and tbe steam ports of the 
cylinder was one-seDerUh the capacity of the cylinder. The loss of effect 
m>m this cause was considerable : had the steam been cut off at the noz- 
zles of the cylinder at half stroke, the labor performed by the steam after 
expansion could be represented by 0-69, tbe labor performed before ex- 
pansion being taken as 1-W; if the steam, however, be now cut off at such 
a distance from the nozzle as to leave one-seventh the space displacement 
of the piston between the cut-off and nozzle, the cut-off valve closing at 
the same point as before, the labor performed after expansion will be 
represented by 0-81; the labor performed before expansion being taken as 
I'OO. But the quantities of steam expended in the two cases will be as 
1-00 to 1-29, while the effects are only as 1-69 to 1-81, or as 1-00 to 1-07. 
This must be kept in view in considering the consumption of fuel, as 
a better arrangement of valves would have given equal power with the 
same initial pressure of steam, and a much less consumption of fuel. 

Boilers. — The vessel was provided with two iron boilers, placed one 
on each side of the engine. They were of the double return drop flue 
kind, the flues being 12 inches in diameter. Total amount of heating 
sur&ce, 750 square feet:— of fire grate surface, 47 square feet. Aggre- 
gate areas of the cross sections of the flues, or calorimeter^ 6*29 square 
feet. From these figures it will be seen that the proportion of fire grate 
to heating surface was 1 to 16; of calorimet^ to fire grate, as 1*00 to 7*47. 
The boilers were flat bottom and sides, iritfa a semi-circular top; the shell 
wag stayed at every 12 inches, and would bear a working pressure of 20 
lbs. per square inch, which was freifuently carried when towing. The 
mean pressure carried at sea was 12 lbs. per square inch, the piston making 
27 strokes per minute, cuttine off a little beyond half stroke. The 
boilers would supply the cylinder for this number of strokes and steam 
pressure with great ease, maintaining the density of the water at ^\^y 
(that of sea water being -^^j) at which density, and the temperature nor- 
mal to 12 lbs. of steam above the atmosphere, there was never made any 
scale, though steaming constantly among the coral reefs of the Gulf of 
Mexico. The boilers had so great a capacity of steam room (they had 
no steam chimney) that they never foamed or primed. ITie hourly con- 
sumption of fuel was 668 lbs. of bituminous (Cumberland) coal, or 14 lbs. 
per square foot of grate per hour. From this data the boilers evaporated 
4*14 lbs. of sea water per hour per pound of coal. Estimating the loss 
of heathy "blowing off" at 16 per cent, the boiler evaporated 4*87 lbs. 
of sea water per pound of coal. This low evaporative efficiency of the 
boiler, economically considered, might have been anticipated irom the 
small proportion of heating to grate surface, and from the quantity of coal 
consumed per hour on each square foot of grate considered in connexion 
with the calorimeter, which was only 1 to 7*47 of grate surface, instead of 
1 to about 6*2 of grate surface, which would have been about the proper 
area to supply the amount of fuel burnt, with sufficient oxygen to evolve 
all the caloric it was capable of giving out. 

Paddle Wheels. — The paddle wheels were of the common radial 
kind, 18^ feet from outside to outside of paddles. Length of paddle Q\ 
feet; breadth, 22 inches. Each paddle in two pieces, 12 and 10 inches, 
YoK. XXI^— Tbibp 8bbibi^— No. 3^— Mabcr, 1861. 16 
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bolted on opposite sides of arm. Mean immersion of lower edge oi paddle 
40 inches. 

The bunkers carried about 80 tons of coal, which was stowed princi- 
pally forward of the engine and boiler», extending entirely athwart the 
vessel. With the bunkers full, the vessel was a little by the head; but 
when, by the consumption of the coal, the bow was so fiur lightened that 
the vessel was about a foot by the stem, which was the case whea the 
bunker was about half exhausted, the vessel's speed would increase 
nearly a mile an hour with the same boiler pressure. 

The "Spitfire" had a sister vessel, the "Vixen," built from the same 
lines, of exactly the same size of hull, engine, wheels, &c., and earryine 
the same armament, crew, &c.; but with equal boiler pressure, the speea 
of the "Spitfire" exceeded that of the "Vixen" by about fths of a mile 
per hour. 

During the bombardment of Vera Cruz and other towns, where the 
^'Spitfire" was engaged, her three euns were run out on one side, and 
fired in broadside together as rapidly as they could be loaded, the guns 
being frequently double shotted; yet, notwithstandbg the great dispropor- 
tion between the size of the battery and vessel, and the light scantling of 
the latter, the vessel did not sensibly feel the recoil. 

The "Spitfire" was a twv) masted, fore and aft rigged vessel, the fore- 
mast also carrying a lar^e st^iwe sail; and although the proportion of sail 
to hull was as great as m sailing vessels, yet she was entirely inefficient 
under canvass alone, making, wh^i light, (all coal out of bunkers,) with 
a good working breeze abeam and sqdooth sea, only three knots per hour, 
and even then, ner leeway equalled hetjiead way. Nor was her sail of any 
value as auxiliaiy to the steam, except with a fresh breeze abaft the 
beam, and even then it save but a vervs&ght increase of speed; with the 
wind abeam, or forward the beam, uie sail was a disadvantage. She 
would have been a much more efficient war vessel for the peculiar lo- 
calities she was engaged in, had her masts been taken out on her arrival 
on the coast. Her draft of water could have been lightened 8 inches by 
the omission of the spars, unnecessary anchors, cables, &c., with which 
abe was loaded. In the latter particulars, she was provided like a second 
class sloop of war, although a steamer acting principally in rivers, and 
always in sight of the shore. 

As much has been said about the difficulty encountered with single 
engines in "getting on the centre" when worlang slowly in a heavy head 
sea, I will take occasion to say, that the "Spitfire" was in some of the 
most violent "Northers" that blow during the winter in the Gulf, and 
laid to in the heaviest head seas I have ever witnessed, and I have crossed 
the Atlantic several times. While thus laying to, her engine would make 
from 4 to 6 revolutions per minute, with ^eat regularity, never stopping 
or hesitating on the centre. It is, indeed, impossible to keep an engine on 
the centre in a sea way for a single instant, without first blocking the ma- 
chinery, for the action of the waves on the wheels keeps them constantly 
moving. When we were anchored behind the reefs that form the anchor- 
age of Anton Lizardo, during some violent gales, the light swell raised 
by the wind on the leeward side of the reef, would keep the engine con-. 
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stantly taming when the grease cups in the cylbder were opened to per* 
xnit the escape of air. 

Performance. — The mean pressure of steam carried in the boilers 
above the atmosphere was 12 pounds per square inch. Number of strokes 
of the piston per minute, 27. Expansion valve closing a little beyond 
half stroke. Speed of vessel, 7*36 statute miles per hour. This was for 
the ordinary condition of water and weather found at sea. Slip of the 
centre of reaction of the paddles, 13-34 per cent. Loss by the oblique 
action of the paddles on the water, 18*5 per cent. Power required to 
*work the engine, overcome load on air pump, friction of the load, &c., 
(obtained by estimating the Initial pressure in the cylinder at 1 lb. less 
than the boiler pressure, and the backpressure at 3^ lbs.; considering the 
friction of the working parts of the engine at 5*5 per cent., the power to 
overcome the load on the air pump at 1 lb. on the steam piston, and the 
friction of the load at 10 per cent.,) 20*71 per cent. Leaving to be ap- 
plied to the propulsion of the vessel 52*55 per cent, of the total power 
developed by the engine. 

The subjoined indicator diagram was taken under the above mean 
conditions : — 
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Steam per boiler gauge above atmosphere, 12 lbs. per square inch. 

Strokes of j^ton per minute^ 27. 

Mean effective pressure throughout stroke, 19*2 lbs. per square inch. 

Area of steam port, 100 square inches. 

Space displacement of piston per stroke, 42*408 cubic feet. 



On the Adheiian of the Safety Valves ofSieam Boilers.* 

The following important fact, with respect to steam boiler safety valves, 

transpired at the inquest on those killed lately by a boiler explosion at Hali- 

&x, Yorkshire: — ^The galvanic adhesion arising from the combination of 

iron and brass in the seat and disk of the safety valve, is not generally 

* From the London Mining Joumal, No. 800. 
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knowDy and is too important to be overlooked by engineers, and those 
entrusted with the charge of steam boilers: — Mr. Wil«)n, engineer, said 
he had ^'examined the safety valve, and the result of my examination is 
to find that the seat is of cast iron, and the valve is of brass, which, in 
my opinion, renders the action of the same quite uncertain at any pressure. 
This has been explained on the principle that steam acting upon these two 
metals produces what is called galvanic adhesion; a particular instance of 
which I have noticed from my own experience, where the valve had been 
working freely, and in the course of a very short time I had to use a ham* 
merto remove it from its seat; when afterwards relieved, I had enolighto 
do to hold it down by a lever at least four to one. The working press- 
ure of the valve I am referring to was 50 lbs., which, upon calculation, 
from the pressure required to hold down the lever, could not be less than 
double that amount. In this case, the uncertainty of the action of the 
valve, with the pressure gauge in Uie state just explained, may account 
for a pressure beyond calculation at the time of the explosion. * * * I 
have no proof in diis instance that galvanic action had taken place. The 
valve seems to have been free, but it is possible it may have occurred, and 
in my opinion it is a very probable case. This result is likely to happen 
in a valve only recently made. It depends upon a given quantity of heat 
and a given temperature of steam. Whenever the pressure is overcome 
-with a brass valve in the seat, it rises gently; but with an iron seat it rises 
suddenly, and with a noise." 



Cornish Engines^ 



The number of pumping engines reported this month is twenty-seven. 
They have consumed 2323 tons of coal, and lifted 21,000,000 tons of 
water, 10 fathoms high. The average duty of the whole is, therefore, 
52,000,000 lbs. lifted one foot high, by the consumption of 94 lbs. of 
coal. — Lean^s Engine ReporteTj Dec. 10. 



JVew BUI to Prevent Occidents in the Steam Marine Jfavy.\ 

There are at the present time 1110 steam vessels m the mercantile 
navy of Great Britain, and upwards of 3000 accidents have occurred be- 
twixt steamers and sailing vessels within the last three years. The atten- 
tion of government having been drawn to the numerous accidents, Capt. 
Denham, R. N., F.R.S., was appointed to proceed to the various ports to 
which the vessels belonged, and in many instances to the nearest places 
where the accidents occurred, to make inquiry into their causes, and suc- 
ceeded in obtaining much valuable information on the subject. The 
gallant officer is now engaged with the legal authorities in drawing up 
a Bill, to be brought before Parliament next session, for the better regu- 
lation of the steam marine navy, and to compel those in charge of them 

* From the London Railway Journal, No. 602. 
t From the London Mining Journal, No, 798. 
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to adopt greater precautionary measures than they do at present, the Acts 
of Parliament previously passed being insQ many instances inapplicable, 
and not by any means imperative enoug[h, or sufficient to award punish- 
ment for neglect of the regulations. It is feared, however, that ^e new 
Bill will not be made perfect until all sailing vessels, as well as steamers, 
are compelled to show lights at night. — Dmly J^Tews. 



AMERICAN PATENTS. 



LUt of American Patenta which issued from January 14, to February 11, 1851, (m** 

elusive^ with Exemplifications by Charlss M. Kixi.kr, iaie Chief Examiner of 

Patents in the U. S. Patent Office. 
31. For BR Improvement in Tires for Railroad Car Wheels,- Theodore T. Abbot, Man- 
cheater, New Hampshire, Jannary 14. 

''The advantages of this improvement are, lit, greater security to the wheel, — should 
one of the hoops break, enough will remain to prevent accident. The shape and position 
of the pieces, which form the tread, are the best possible to sustain the pressure. The 
tires in common use are liable to expand by the pressure, become loose, and draw off. This 
cannot happen to this kind of tire, for the pieces which form the tread, being distinct from 
those on the outside of it, if it wero possible to expand them in this way, still the latter 
would remain unaffected. It is also the cheapest and most convenient method of substi- 
tuting steel for iron." 

Claim, — ^**What I claim, therefore, as my invention, is making the tires of car wheels 
by the combination of several distinct pieces, so arranged and disposed as mutually to sup* 
port and confine each other, substantially in the manner above described." 



32. For an Improvement in Raising Carriage Tops; John L. Allen, New Haven, Con- 
necticut, January 14. 

Claim. — ^'^ What I claim as my invention, is the application of a spiral spring, to operate 
upon the braces of a carriage top, so as to assist in supporting and elevating the top, sub- 
stantially as described and shown." 

33. For an Improvement in Looms for Weaving Piled Fabrics; E. B. Bigelow, Clinton, 

Massachusetts, January 14. 

''The kind of fabric to be produced by my improved loom, are wrought double, that is, 
two cloths, one above the other, and the pile, or figuring warps, are alternately wrought 
or woven, first in one and then in the other cloth, the two cloths being kept at the required 
distance apait, by intersecting bars or plates, which determine the length of pile for the 
two fabrics, which is afterwards cut to separate them. 

"In the power loom, as heretofore essayed, for the weaving of this kind of fabric, the 
interposed bars or plates which separate the two fabrics, and which pass between the dents 
of the reed, were made stationary or immovable, the pile being cut by means of a knife, 
which vibrates in slots near the front ends of the said bars or plates. 

'*This fixed position of the bars or plates, is ia serious objection, as it prevents the proper 
vibratoiy motion of the cloth, at the time of the beat and the shedding of the warps. 

"The object of my invention is to avoid this difficulty, and to this end, the nature of my 
invention consists in so connecting the intersecting bars or plates with the loom, that they 
shaU be free to vibrate to the beat of the lathe, and to the shedding of the warps. 

"And my invention also consists in the employment of a stop, or stops, to arrest the 
motion of the said ban or plates at a given point, so that the reed, in beating up the cloth, 
shall cause the woven cloth to advance on them." 

Claim. — "What I claim as my invention, is connecting the intersecting bare or plates 
with the loom, substantially as described, so that they shall be free to vibrate, and yield to 
the beat of the lathe, and shedding of the warps, as described. 

15* 
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''And I also cUim, combining with the said Tihrating ban or plates, a stop or steps, t# 
arrest them at the required point, Bubstantially as described, that the continued beat oC the 
lathe may cause the &bric to move forward over them, as described." 



34. For an Improvement in Connecting and Disconnecting Hubs and Axles,' A* M» 
Billings, Claremont, New Hampshire, Jannaiy 14. 
"The nature of my improvement consists in detaching a wheel from its axle.'' • • * • 
Claim. — *'What I claim as my invention, is my device for detaching a wheel firom il» 

axle-tree, by means of the plate C C, acting as a wrench for unscrewing the nut B, whicb 

holds the wheel to the axle, said plate being advanced and withdrawn by the screw D, 

substantially in the manner herein described." 



35. For an Improvement in Tuyeres^ Joseph Dorwart, Moigantown, Pennsylvania, Jan- 
uary 14. 

''My improved tuyere consists of an upright vessel, having a chamber within it, which 
is dosed at the top by a movable grate, and at the bottom by a sliding shutter; the vessel 
is furnished with a wind-pipe, by means of which the blast from the bellows enters the 
chamber; the wind-pipe, at its junction with the chamber, curves upwards, to cause the air 
to impinge more directly upon the grate bars, and a curved partition is intioduoed within 
the chamber, in such manner, that while it assists in turning the blast upwards, it allows 
any particles which may ish through the grate bars to pass it, and lodge at the bottom of 
the chamber, where they cannot obstruct the blast, and whence they are removed by with^ 
drawing the sliding shutter." 

Claim* — ''What I claim in the foregoing as my invention, is the curved partition in 
the air chamber, placed opposite the orifice of the wind-pipe, with its lower edge extending 
beneath this orifice, the arrangement and construction of the partition being such, that it 
serves the double purpose of directing the blast upwards, and fruulitating the descent of 
the cinders, as herein set forth." 



36 For an Improvement in Rotary Pumps f J. Stuart Gwynne, City of New Sfork, 
January 14^ 

'The general features of the machine are a hollow revolving piston, within which the 
water is received at the centre, and from the peripheiy of which it is thrown, by centrifu- 
gal power, into an outer and stationary case, whence it passes into the outlet pipe, through 
which it is discharged." 

Claim* — "I do not claim to be the inventor of the centrifugal pump. I do not daim 
simply using ooUars extending fit>m the openings in the outer case to the openings in the 
piston CBBC, to prevent the water or air from passing between said cases; nor extending th« 
inlet or suction pipe inwards in such a manner as to supply the place of one of said col- 
lars, this having already been done; but I only claim thus extending said pipe when the 
collar on the opposite side is made adjustable, and the parts so arranged that the joints o€ 
the piston case, with said pipe and collar, may be tightened as they wear, by tightening 
ihe adjustable collar only as described; the piston and case, and the suction pipe, being c 
etructed substantially as herein described." 



37. For an Improvement in Changing a Reciprocating into a Rotary Moftionf Joseph 
Harru^ Jr., Boston, Massachusetts, January, 14. 
C/atm<-^What I daim as my invention, is the application to steam or other engines, 
or machines, of a mechanical arrangement, whereby the eflect of the applied power i« ren- 
dered equal, or nearly so, both on the outward and return strokes, of any redprocating or 
vibrating movement,'Using for that purpose the aforesaid combination of the cranks, con- 
necting rods, and oscillating lever, or their equivalents, as described in the above specificsL- 
tion, nod shown in the accompanying drawings." 



38. For an Improvement in Cast Iron Car Wheels,' George R. McFarlane, HoUiday^- 
burg, Pennsylvania, January 14. 
"The advantages possessed by a wheel thus constructed are, that, while the curvilinear 
shape of the arms at their connexion with the rim, gives to the wheel all the strength aiul 
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advanUges poBsened by a plate or diak wheel, the openings betfreen the anna tSiamng 
tlie centre of the wheel to give in cooling, the contraction is more easily regulated than in 
a plate wheel; and that the wheel may be cast with a solid or ralit heel, as may be pr^ 
feired, and may be moulded either by bedding in or turning over. 

Claim. — ^**What I claim as my invention, is the mode of constmcting a cast iroD car 
wheel, by the use of spokes or arms, composed in part of portions of a hollow cone, con- 
nected by brackettii, and in part by straight spokes or arms, forming a continnQtion of plate* 
and spokes, possessing the advantages and obviating the objections of boCh." 



39. For an Improvement in ReJtectorM for Street Lamps/ Hugh Sangster and James 
Sangster, Bufialo, New York, January 14. 

"Our invention consists in a lamp, which is provided with a double, triple^ or qoadraple 
concave reflector, placed between two or more burners, the number of burners correspond*^ 
ing with the number of faces of the reflector, and in making each face of the reflector of a 
number of concave rings, concentric in outline, as hereinafter described and showii." 

Claim. — '* What we claim as our invention, is making the faces of the reflector in coo- 
cave rings, substantially in the manner and for the purposes herein set forth." 



40. For an Improved Steering Apparatus; Joseph E. Andrews, Boston, Massachnaetts^ 
January 14. 

''The nature of my invention consists in transmitting the power applied through the 
steering wheel to the rudder, by means of two cranks, set in opposite directions on a shaft 
having fixed bearings; the said crank being connected, by connecting rods having universal 
joints, to projections or arms on the rudder post, and the power being applied to the shaft 
upon which the cranks are fixed, by means of an endless screw on the axle of the steering 
wheel gearing into a worm wheel on the shaft. This apparatus is very rigid and unyield- 
ing, and at the same time works with the greatest ease and freedom, and is not at all likely 
to get out of repair by wear or accident." 

*' Claim. — "What I claim as new in my invention, is the combination of the cranks H H* 
and the connecting rods K K', which are attached by universal joints to the projections or 
arms X X, on the rudder post, the cranks having a worm wheel G, on their shaft or azi% 
which gears with and is actuated by an endless screw F, on the axle or shaft of the steer- 
ing wheel, the whole of the parts being arranged in the manner substantially as described." 



41. For an Improvement in Carriages; John Jones, Clyde, New York, January 14. 

"The nature of my invention consists in constructing carriage reaches in such a manner 
as to prevent a zigzag motion, on plank And descending roads; and also in an arrangement 
to allow the carriage to cramp any desired degree, without having the wheels strike the 
body." 

Claim* — ^''What I claim as my invention, is the arrangement of two bars or reaches^ 
placed in connexion with the straight reach, as above described, and in oombinaticm widi 
the spring rod and cross bar, substantially in the manner described." 



43. For an Improved Propeller; Andrew W. Thompson, Philadelphia, Pennsylvania, 
January 21. 
Claim. — ''What I claim os my invention, is a propeller, constraeted as herein described, 
in such manner that any one of its blades, in any line drawn either parallel sr perpen« 
dicukr to its entering ed^e, shall have the curvature of a parabola, produced as herein set 
forth." 

43. For an Improvement in Brick Presses; Jacob Scheitleir, Philadelphia, Pennsylvaniai 
January 21. 

"The nature of my inventions consists in so constructing a brick machine that the clay, 
as it is dug from the ground, may be placed in the hopper, mixed, screened, and pressed 
into bricks, and delivered from the moulds ready for the kiln, without any farther manual 
labor than the mere placing of the clay in the hopper." 

Claim* — ^"ist, I cUim, in combination with the clay ducts and alternating carriage of 
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moolds, di6 TiAtg* With their knives H', (f6t th« purpose of cuttm^ofiTAnd farting int6 
the moulds the regular quantity of clay,) and ilidin^ plate or gate Z, for the purpoie of 
opening and closing the communication between the clay ducts and moulds, as herein de- 
scribed and represented. 

"td, I claim the arrangement of the pins n tl, connecting rods o o, and standard N, with 
its arm Q, for the purpose of removing the brick after it is raised from the mbuld, when 
the same are operated oy means of the cranks, as herein described and diown." 



44. For an Improvement in Staves f George H. Thatcher, Albany, New Yoik, Janu- 
ary 21. 

Claim. — "Having thus described my improvements in the combined open and air-tight 
^ stoves, and shown the advantages of the same, I wish it to be understood, that I do not 
claim the device of sliding doors between parallel jambs or plates, for the purpose of con- 
cealing the same. 

<*But what I do daim as new, is the providing of the sliding doors A with flanches 
H H, on their vertical edges; the rear flanches serving the purpose of hinges in opening 
and closing the same, and also serving to form air-tight joints when the doors are closed; 
and the front flanches serving, in connexion with the projecting ends E E of the side plates 
B B, to relieve the appearance of a joint when the doors are opened, as before described. 

"I also claim the providing of the side plates B B, with projecting fitint plates F F, for 
the purpose of forming fronts to the spaces into which the doors are slid when open, to 
conceal the same; and in connexion with the rear flanches H H to form the hinges of the 
doors when closing the same, and also to conceal a portion of the front flanches when the 
doors are opened and slid back, as described." 



45. For an Improvement in Convertible Plough-Stocks; Edward T. Parker, Berkley, 
Alabama, January 21. 

*'My plough and cultivator is adapted and designed for breaking up the soil and sub-soil, 
and in cultivating it." 

Claims — "What I claim as my invention, is so constructing a sub-soil plough, with 
removable mould board and cutter, in combination with the tri-pronged cultivating teeth, 
that the same stock may be used either for a sub-soil plough, or common ploughing, sub- 
stantially the same as herein set forth." 



46. For an Improvement in Tools for Embossing Backs of Books,- Charles Starr, City 
of New York, January 21. 

"The nature of my invention relates to the circular or cylindrical tools used by book- 
binders for embossing, lettering, and gilding covers of books, more especially their backp. 
It consists in the employment of a loose hollow cylinder, or cylinders, fitted upon a solid 
cylinder or roller, and having spaces cut through to admit of loose tools being secured to 
the solid or foundation cylinder or roller, the edge of the space in the outside cylinder 
forming the frame margin or outline of the panel or ornament, and the inside being filled 
with ornaments of any design, suitable to the taste of the designer or binder." 

Claim. — "I do not claim forming various devices by gluing or securing loose or detached 
tools to a surface, as that is common. 

"But what I do claim as my invention, is forming circular embossing, gilding, or letter- 
ing tools of any required pattern for embossing, gilding, and lettering book covers, by 
having a case or hollow metal cylinder B, fitting on a roller A, and having an opening 
b bt or openings, in it of any required form, for a panel or other border; the part of the 
peripheiy of the roller A within the opening or openings in the case, having any required 
number of small tools c c c, of any suitable form or pattern, secured to it, the surfaces of 
said tools standing even with the outer face of the case or cylinder B, or by the employ- 
ment of any number of tools, consisting of parts of a hollow cylinder secured to a solid 
cylinder, substantially in the manner herein described." 



47. For an Improved Lee-Way Indicator; A. A. Wilder, IXetroit, Michigan, January 21. 

*<The said improvement consists in attaching the vane at one end by a pin to the bottom 

-of the rod, so tliat it is capable of taking a position in line with the rod, or at an angle 

to it, a spring of convenient form, hereafter described, being attached to one side of the 
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rod, oppoflite to the direction the vane takes when in use, for the purposes both of keepinf 
tlie vane in position, in line with the keel when in use, and holding it secure withm or 
above the keel when not in use." 

Claim* — <*What I claim as my invention, is hanging the vane £ loose at the bottom of 
the rod C, which carries or communicates with the pointer, and holding it either in posi- 
tion for operation, or secure within the vessel above the bottom of the keel, by means of a 
spring d, or its equivalent, operating substantially as herein set forth/' 



^8. For a Horse-Shoe Nail Machine; Daniel Wilson, Jr., assignor to D. Wilson, Jr., and 
H. M. Bird, North Chebnsford, Massachusetts, January 21. 

'*The combination of parts necessary to cut and head the nail is thus much simplified, 
the same being produced by the peculiar construction, arrangement, and mode of operating 
them, as described and represented." 

Claim. — ^*<What, therefore, I claim, is the simple combination of the punch, the slotted 
beddie, the heading die, the header slide, discharging orifice and header, as arranged, con- 
structed, and made to operate together, substantially as specified; or, in other words, their 
arrangement and constructiMi, essentially as explained, whereby they are made; to sepa- 
rate the nail blank from the rolled plate, to move it downwards upon the header slide, to 
cause the header slide to advance, in the mean time to hold the nail blank by means of 
the punch and header slide, to cause the header slide to slide underneath the nail, while 
it is so held, to cany the header against the nail and head it, to cause the header slide to 
retract or move backwards far enough to cany or move the discharging orifice directly 
under the nail, and so that the nail may be forced down into or through such orifice by 
the further depression of the punch, which next takes piace, and finally, to elevate the said 
punch to ito first or highest position." 



49. For an Improvement in Stoves,' Elihu Smith, Albany, New York, Januaiy 28. 

Claim* — ^** What I claim as my invention, is the combination of a transparent water 
vessel, with mica covered or other transparent openings in the top of a stove plate, and a 
mirror placed upon a stove top, as herein represented and described." 



50. For Improvements in dietal or Sscond Patterns for Castings f Francis N. Still, 
City ot New York, January 28. 
Claim. — "What I claim as my invention, is preparing second patterns by moulding 
metal patterns in two part moulds, and then separating the two parte of the mould, the 
pattern being left in the sand to cast a plate fitted to the metal pattern, so moulding as 
specified, so that the pattern can be attached to the plate, and the two be used in mould- 
ing to produce castings, substantially as described." 



51. For an Improvement in Abdominal Supporters; Moses L. Knapp^ Painesville, Ohio, 
Januaiy 28. 
Claim. — ^^'What I claim as my invention, is the constraction of hip springs, with split 
or divided ends, forming elongations of the same strip of steel, the firont springs having 
sloto and pivot holes, and the back springs having two or more graduating pivot holes, to 
be used in combination with the adjusting screw and pivot screws, as herein substantially 
set forth." 



62. For a Swivel-nibbed Key; James Hanley, City of New York, January 28. 

'*My improvement consiete substantially in making the end of the key that passes 
through the lock to revolve, irrespective of the particular mechanical means by which it is 
attached to the key." 

Claim. — ''I therefore claim as my invention, the making the exposed ends of keys in 
such a manner that they may revolve freely upon the other parte of the key, substantially 
in the manner and for the purposes described." 



53. For an Improvement in the Hydraulic Ram; William Field, Jr., Providence, Rhode 
Island, January 28. 
Claim* — **I claim as my invention and improvement, the hinge valve C, opening up- 
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wardly and inwardlj, at or near the upper end of the inclined plane or drive pipe C D of 
the hydraulic ram; said valve being placed in a box made of brasa, or any other aaitable 
materialf , which valve, by closing on the reaction of the water in the drive pipe, prevents 
the said reaction from disturbing the water in the spring or reservoir. The box of said 
valve is bolted to the drive pipe, as represented in the annexed drawing; and said valve 
may be a hinge valve, or any other suitable valve." 



64. For an Improvement in Drawing Regulatort for Spinning Maehineij Newell 
Wyllys, South Glastenbniy, Connecticut, Januaiy 28. 

"The object of my invention consists in such an arrangement of mechanism in oon* 
nexion with the condensing tube or trumpet, that when the sliver is of the proper size, the 
trumpet occupies a certain neutral position, in which the force exerted by the weight to 
move the trumpet in one direction, and that exerted by the sliver to move it in the opposite 
direction, balance each other; and whenever the sliver is too thick, the former force pre- 
ponderates, the trumpet is moved in advance of its neutral position, the effective lengdi of 
the lever through which it acts is diminished, and the weight tends to return the trum- 
pet to its neutral position, with correspondingly increased force; whenever the sliver is 
drawn too thin, the force of the weight preponderates over that exerted by the silver, the 
trumpet is moved back of its neutral position, the efiective length of the lever through 
which it acts is increased, and consequently the sliver tends to return the trumpet to iti 
neutral position with correspondingly incr^sed force." 

Claim* — ** What I claim as my invention, is thie arrangement of the trumpet as hereiii 
described, in connexion with the system of weighted levers, escapement and reversed cone 
pulleys, whereby the force required to move the trumpet is made to vary under difierent 
circumstances to a sufficient extent to prevent over sensitiveness in the mechanism, will 
change the relative speed of the drawing rolls to inequalities in the slivers, while at the 
same time but little force is required to effect such changes, thus proportioning the draw 
more nearly than heretofore to the quantity of fibre in the sliver, and thereby rendering 
the latter of more uniform diameter and density." 

55. For an Improvement in Pens for RuHng Paper t Alfred Hathaway, Boetmiy M«mi> 
chusetts, Januaiy 28. 

Claim* — "Whatever may be the number of thidmesses of metal the back bar and 
pens are composed, my improvement, and what I claim, consists in not only making the 
upper one larger than the others, but in making it the marking part, and soldering the next 
one below it to it, as specified. Such improved mode of making the pen or pena, I daim 
as my invention, and whether the plates of metal placed upon one another be of difineal 
metals, or of different thicknesses of metal, as described. 

"And I also claim the improvement in the construction of the back bar, the same con- 
sisting in making it vrith a slit or opening u between any two pens, and extending nearly 
or quite up to the vertex of the angle or bend of the bar, as specified, the same prodndng 
the advantage above mentioned. 

"And when the pen is composed of more than two thidmesses of metal, I claim the 
improvement by which one single soldering of the upper and lower parts together suffice 
to bind or keep all the parts together or in place, the said improvement consisting in making 
the lowest thickness of metal larger than any of the others, except the first or upper, and 
marking one, as described. 

"And I also claim the method of making the pens and back bar, as shown in figs. 5 and 
6, when the same are composed of two different thicknesses of metal, or of two plates of 
different metals, the said improvement consisting in making the lower plate to endoee or 
lap over the one or others above it, as seen at ^ in fig. 6, and thus make the back bar of one 
more thickness of metal than the pens are composed of. 

"And I also claim to make the different thicknesses of the pen of difierent metals, •■ 
specified." 



ns-issuKs. 
1. For an Improvement in a Machine for Bending or Setting Felloeefor the Wheekof 
Carriagea; Edward Reynolds, Haddonfield, New Jersey; patented July 17, 1885; 
extended July 11, 1849; re-issued January 1, 1851. 
"The object of my invention is to bend the felloes of wheels, by machinery, and eath' 
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■i^ in bendmg die wood, which hM been properly piepared, by the uie of a cylinder, or 
segment of one, in combinetion with an auxiliary friction roller, or its equivalent, between 
which and the cylinder the piece of wood to be bent is placed, one end being Becuiely at- 
tached to the cylinder." 

Cladm^ — *<What I claim aa my invention, is the method, subitantially aa described, of 
bending felloes for carriages, by means of a cylinder, upon which the feUoe is bent, and a 
friction roller, or its equivalent, sgainst which it is bent, substantially as described, when 
used in connexion with a strap, for preventingt he wood from splitting on its exterior sur^ 
lace, or otherwise." 



2. For an Improvement m Sofa Bedaiehdst Russell Scarritt, 8t Louis, Missouri; patent- 
ed October 8, 1850; re-issued January 7, 1851. 

C/Inm^— >* What I claim as my invention, is the combination of the frames D D, which 
are of the same form as the 80& ends F F, with the said sofa ends, substantially in the 
manner and for the purpose as herein set forth, to wit: when the back A is elevated, to 
convert the sofa bed into a sofa, the frames P D must be swung inwards against the sofrt 
back, to retain it in an elevated position, and to throw the said frames out of the way and 
out of sight; and when it is desired to change the sofa bed from a sofa to a bed, the said 
frames D D can only be swung outwards into a line with the so& ends F F, so that the 
ledges llj on the inner sides of the same, will unerringly catch and retain the back A, when 
it reaches a horizontal position as it is thrown backwards, in which position the soft ends 
F F, and the swinging frames D D, will form an ornamental and uniform head and foot 
U> the bed form of my improved sofk bed. 

^I also daim the placing of the pivots //, which suspend the mattrass frame A, such a 
distance fit)m the lower or inner edge of the same, that when the said mattrass frame is 
thrown backwards into a horiaontal position, the lower or inner edge of the mattrass A', 
will, by that movement, be thrown forwards, and press against the rear edge of the mat- 
trass B', with such force as to form a dose and an elastic joint between the two, and thereby 
frimish an extra width to the bed form of my improved so& bed, substantially in the man- 
ner herein set forth. 

"I also claim the projection of the mattrass A' below the pivots that it turns upon, in 
combination with the movement of the mattrass B' on hinges located at its front edge, by 
means of which a firm and dose joint is formed between the rear edge of the mattrass B' 
and the fiu» of the mattrass A', when they are arranged in the form of a sofa, which joint 
aids in retaining the said mattrass A' in an elevated position, substantially as herein set 
forth." 



3. For an Improvement in MaehineM for Folding Paper; Edward N. Smith, West 
Biookfield, Massachusetts, assignor fo The American Paper Folding Company, 
Springfield, Massachusetts; patented November 27, 1849; re-issued January 7, 1851. 

Claims — ''What I claim as my invention, is the method of folding sheets of paper 
mechanically; by means of a redprocating straight edge, or its equivalent, which strikes 
the sheet where the fold is to be made, and forces it into a recess or space between two 
snrfiices, through which it can be delivered, in combination with a mechanism which pre- 
sents the sheet at the proper place and time to make the fold or folds at the proper line or 
lines, substantially as described* 

«! iJso claim the method of completing the folds in sheets of paper, by passing them 
between converging surfiMes, in combination with the method of forming the folds, sub- 
stantially as described. 

''And, finally, I claim the moving surfi&ces of endless belts, or their equivalents, on 
which the sheets of paper are extended, and by which they are moved, in combination vrith 
the method of making and completing the folds, substantially in the manner specified." ' 



4. For an Improvement in Machinery for Making Mouldings j Alfred T. Serrell, City 
of New York; patented May 16, 1848; re-issued January 7, 1851. 
Claim. — ^"What I claim as new and of my own invention, is the combination of the 
feed and pressure rollers, constructed and operating substantially as described, with one or 
more cutters or planes, for giving the proper form or dressing to the moulding, when said 
combiiied parts operate upon material which has been sawe^ or cut, as nearly as may be 



Digitized by 



Google 



180 Jhmrican Patents. 

convenient, into the genend {arm of the moulding to be produced, as herein described, for 
the purpose of economizing the material, or facilitating the operation/' 



6, For Improvements in Sewing Machines ; Sherburne C. Blodget, Georgetown, Massa- 
chusetts, and John A. Lerow, Boston, Massachusetts; patented October 2, 1849; re- 
issued January 14, 1S51. 

"Our machine is distinguished from all other sewing machines now known to us, im 
several points very essential to the accomplishment of any valuable results from the ma- 
chine, and any real practical advantages over haiyd work." 

Claim, — "What we claim as our invention in the above described rotary sewing ma- 
chine, is arranging the shuttle which carries the filling thread, so that it shall revolve hori- 
zontally in a circular shuttle-race, said shuttle being constructed with a curved front and 
pointed nose, which shall travel in a circular guiding groove sunk below the bottom of 
said race, so that the shuttle shall invariably pass through the loop formed in the needle 
thread, all as herein above set forth.'' 

"We also claim the pad or washer under the spring arms which carry the shuttle, for 
keeping the filling thread straight, as herein before explained. Furthermore, we claim the 
combination of the wide spring cf c', and the bent lever spring ff^, operating as herein 
above described, or any contrivance substantially equivalent thereto, for relaxing the needle 
thread, when the loop is to be formed, and holding it rigidly when each stitch is to be 
tightened, as herein above set forth. 

"We also claim the converging nipper springs, through which the needle, A/c, passes, to 
keep the thread up and prevent the needle from splitting or breaking it, as herein above 
set forth. 

" W^e also claim the combination and arrangement of the spring arms ff q^ijf tf, with 
the cam ledge ff «^, or any other means essentially the same, for the purpose of discon- 
necting, alternately, said arms from the shuttle, for the purpose of allowing the shuttle to 
pass t^ugh the loop, as hereui described and represented." 



sisioxs. 
1. For }i Design for a Cook Stove; William C. Davis, Cincinnati, Ohio, January 1. 

Claim, — "What I claim herein as new, is the ornamental design for a stove, substan- 
tially as represented in the accompanying drawings/' 



3. For a Design for a Stove; Charles Gilbert and WitchcU G. Hallman, assignors to 
Charles Gilbert, Philadelphia, Pennsylvania, January 1. 
Claim, — ^" What we claim as our invention or production, is the ornamental design, as 
above described, and represented in accompanying drawings." 



3. For a Design for Stoves; Elihu Smith, Albany, New York, January 7. 

Claim, — "What I claim as my production, is the combination and arrangement of 
ornamental figures and forms, represented in the accompanying drawings, forming, together, 
an ornamental design for a parlor stove/' 

4. For a Design for Stoves; Joseph G. Lamb, Cincinnati, Ohio, January 31. 

. Claim. — "What I claim as new and my invention, is the arrangement and comhinao 
tion of the above described and reinresented shapes, figures, ornaments, flutes, and mould- 
ings Into the above specified design, for coal heating stoves, substantially as above shown." 

5. For a Design for Stoves; S. W. Oibbs, Albany, New York, assignor to North, Har- 

rison & Co., Philadelphia, Pennsylvania, January 21; ant^ dated December 31, 1650. 
Claim, — ^**What I claim as my invention, is the ornamental design for a stove, as herein 
described and represented in the annexed drawings." 
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6. TiHAlkngnfar Cooking Stovtif Samuel W.GiVbs, Mngnor to In Jagger^WilUam 
B. TieadweU aad John 8. Perry, Albany, New York, January 21. 
CZnm<-<'What I claim as my production, la the combination and arrangement of 
ornamental figures and forma repreeented in the annexed drawings, as making an omar 
mental design for a cooking stove.'' 



7. For a Design for Stovei; Conrad Harris and Paul W. Zoiner, Cincinnati, Ohio, Janu- 
ary 88. 
Claim, — "What we claim as our invention, is the combination and arrangement of the 
above represented scrolls, foliage, figures, and mouldings, into an ornamental design for 
coal and wood parlor stoves, to be known and called 'Harris dt Zoiner's Patent Coal and 
Wood Parlor 8tove.'" 



&K-I8BUX roa nxcsMuxn, 1850. 
1. For an Improvement in the Manner of Conetrueting Railroad Carriages^ eo as to 
Eoie the Lateral Motion of the Bodies thereof: Charles Davenport and Albert 
Bridges, Cambridgeport, Massachusetts; patented May 4, 1841; re-issued December 
3, 1850. 
'The object of our improvement is to obviate the effects of the above lateral shocks, by 
mechanism suitably arranged." 

Claims — "We do not claim as our invention the making stationary the turning bearing, 
or contrivance which supports the railway 'long car,' or carriage body, on the truck frame, 
and allows a horizontal rotary motion of the truck firame independently of the car body 
or frame, as this has been done before the date of our invention; but in order to obviate 
the effect of lateral shocks, as specified, as well as for sundry other purposes. 

"What we do claim, is the connecting the said bearing to the truck frame of the above 
described kind, restuig on four wheels or more, by a mechanism substantially such as de- 
scribed, that shall not only allow such turning bearing independently of the wheels and 
axles a lateral play, movement or movements, in directions transversely of the carriage, but 
bring or move it back to its central position, after the lateral deflective force has ceased to 
act." 



nssiovs roa sxckmbsb, 1850. 
1. For a Design for Stoves; Samuel Pierce, assignor to Johnson, Cox dc Fuller, Troy, 
New York, December 8. 
Claim* — "What I claim as new, is the design of ornament and oonfiguratioa of cook 
stoves, substantially the same as herein described and represented." 



2. For a Design for Stoves^ Morris Smith and Benona 8. Gleason, Le Roy, New York, 

December 8. 
Claim* — '■Having thus described the nature of our new design, what vre claim therein 
as new, is the design of ornament and configuration, constituting in construction a new 
design of stove, substantially the same as herein described and represented in the annexed 
drawings. 

3. For a Design for Stoves; Charles A. Lambard, Augusta, Maine, December 10. 
Claim* — ^'What I claim as my production, is the combination and arrangement of 

ornamental figures and forms, represented in the accompanying drawings, as making an 
ornamental design for an air-tight cooking stove." 



FEBRUARY. 
1. For an Improvement in Lard Lampsf Delamar Kinnear, Ciideville, Ohio, Febru- 
ary 4. 
*The nature of my invention and improvement eonaists in forming a diamh^ i of the 
finrn of a section of a frnstrum of a pyramid, in its cross section» above the ordinary chan*- 

YoL. XXI^Thbb 8xb»s<— No. S^Mabcb, 1851. 16 
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ber that contains the liquid for producing the light, so as to make the sides of ndd cham- 
ber perform the two offices of side chambers, for preventing the spilling or waste of the 
liquid laid or oil when the axis of the lamp is made to deviate from a perpendicular line, 
and assume a horizontal position, or an approximation thereto, in handling the lamp care- 
lessly, and as side channels or dovetail grooves for the slide or cover to move in when a 
slide'^ cover or stopper is substituted for a screw cap stopper." 

Claims — "I disclaim the invention of every part of the lamp except the ang^ar cham- 
bers t, or grooves above the reservoir o, on either side of the wick tubes b e, for preventing 
the spilling or waste of the oil when the stem of the lamp is held in a horizontal or inclined 
position; and also the dovetailed slide </, and the aforesaid angular channels or grooves t. 

«I claim as my invention in combination with a lamp of the peculiar form and con- 
struction represented in the annexed dmwings, or other form substantially the same; said 
channels or grooves serving also to receive and hold the sliding cover d, used for closing 
the supply opening, instead of the ordinary screw cap, and in combination with the afore- 
said angular channels. 

**l also claim the said sliding cover d, when made with correspondingly shap<$d sides to 
•fit and move in said channels, all as herein described and represented." 



t. For an Improved Method of obtaining Motive Power; William Mt Storm, Troy, New 
York, Februaiy 4. 

'The fundamental principle of my invention consists in producing and applying as a 
motive force, the sudden expansion or increased tension produced by the intensely rapid 
combustion, or the explosion of a solid combustible, in a compressed gaseous supporter of 
combustion." 

CUdmi — ^^'What I claim is, actuating an engine, such as are now usually driven by 
steam, or of any convenient form, by means of the combustion, allied to an explosion, of 
a measured or detailed quantity of a charcoal (or other solid carbonaceous fuel, similar in 
nature and of like efCect,) in a measured quantity of highly compressed air, (or oxygen,) 
said combustion being eilected in a vessel which, at that time, is not in connexion either with 
the reservoir or main source of compressed air, or with that of the charcoal, and the gases 
resulting from each separate and distinct explosion being allowed to act on the pistons, or 
their equivalents, before the other charges are introduced into the exploding or combus- 
tion vessel; the whole operation being effected through the agency of apparatus in nature 
substantially such as are herein specified, or apparatus that shall efiect the whole opera- 
tion in the manner claimed. 

<*! also daim, in actuating an engine as just claimed, using the combustible in a 
granulated or pulverized form, for the purposes and various reasons made known." 

3. For an Improvement in Cooking Stove»: Backus A. Beardsley, Waterville, New 
York, Februaiy 4. 

"My invention consists in constructing a cooking stove in such manner that the heated 
air and gaseous products of the combustion of the fuel are more equably and perfectly 
distributed under the bottom of the lower oven, thereby causing a more even heating of the 
oven bottom, and tliat the distribution of the heat can be varied to accommodate it to the 
draft of the chimney under different circumstances. At each side of the said oven I also 
fit an air-box, whose interior communicates with the flue space beneath the oven, and 
which tends to keep these sides of the oven at the proper temperature without the use of 
side flues." 

Claim, — "What I claim as my invention, is the construction of the adjustable and 
sliding partitions (G and G, fig. 3,) by which the draft of the stove and the distribution of 
the heated air under the bottom of the lower oven is varied and controlled at pleasure, 
adjusting the same to the particular place and circumstonces of each stove; the whole being 
arranged and constructed substantially as set ferth and described." 



4. For an Improvement in Machines for Preparing ISdea/ Thomas W. Jones, Philo- 
math, Georgia, February 4. 
"My invention consists in drawing the hides or leather in aeontinuous maimer beneath 
«e«s of stampers, which oceapy such positions with inspect to each other that the shoes of 
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one set are opponite the spaces between the shoes of the other, and which being caused to 
lise and frll alternately, beat and press the hide or leather drawn continaously between 
them." 

Claim 4 — ^*'What I claim as my inyentlon, is the method of consolidating and smooth- 
ing leather by drawing it with a continuous motion beneath a series of stampers, which 
alternately rise, fall, and rest upon its surface, a portion of the stampers being at all times 
in contact with the leather, so that the smoothing of its surface is constantly going on 
simultaneously with the consolidation by the blows of the falling stampers." 



6. For Improvements in Fancy Check Power Looms; Enoch Burt, Manchester, Con- 
necticut, February 4. 

''I wish it to be clearly understood that I do not limit myself to the precise construc- 
tion of the various parts, and the arrangement of them as above specified, as these may be 
varied within the principle of my invention." 

Claim. — ^'* What I claim as my invention, is the method substantially as above described, 
of regulating the packing ring interposed between the steam wheel and head of the cylin- 
der or outer casing of rotary steam engines, by combining with the said packing ring a 
series of segment wedges, operated simultaneously in manner substantially as described." 



6. For an Improved Ship* s Light; Leonard Goodrich, City of New York, February 4. 
Claij^4 — ^'^I claim hanging the screwed socket or frame C containing the glass, so as to 
turn freely within a frame H, which swings on a hinge K K I, provided with a slot k, or 
its equivalent, whereby the socket C can be screwed into or unscrewed from the fixed 
socket B, and when unscrewed, be swung back, substantially as herein described." 



7. For an Improvement in Chain Harvesters; Sidney S. Hurlbut, Racine, Wisconsin, 

February 4. 

Claim — '^Having thus described my improved reaping machine, I first daim combining 
with a reaping machine a self-acting weighing apparatus for weighing the grain into any 
required quantity, to form sheaves or bundles of a uniform weight, as described, depositing 
the same upon the gpround in readiness to be tied, whilst the reaping machine is drawn 
forward and cats the grain; the said weighing apparatus being made adjustive, so as to 
increase or diminish the size of the bundles at pleasure; and this I claim, whether the 
weighing apparatus be made and arranged as described, or in any other way wliich is 
substantially the same, or whether combined with the aforesaid reaping machine, or any 
other of a similar character. 

"Zdf I likewise claim the combination of the bent holders W W,with the inclined end- 
less conveyor for holding the grain thereupon, whilst conveying it to the weighing and 
depositing apparatus, as aforesaid." 

8. For an Improved Scraper; Charles Schofield and George J. Johns, Albion, Illinois, 

February 11. 
Claim, — ^**Having thus fully described our invention, what we claim as new, is the com- 
bination and arrangement of the scoop A, standard B, beam G, arm E, and handles H, in 
such manner, that when the scoop is tipped, it will revolve sufficiently fiir to allow the 
earth to slide off, and then remain in such position as that the operator, by a slight move- 
ment of the handles, can level down the earth with the scoop, and without the aid of an- 
other hand or another scraper, as herein described and represented." 



9. For an Improvement in the Seeding Apparatus of a Seed Planter; Samuel and 
Morton Fennock, Kennett Square, Pennsylvania, February 11. 
Claim* — ''What we claim as our invention, is the employment of tiie ring or cylinder 
A, having projections on its periphery, in combination vrith the notched and toothed cylin* 
der gauge caps C D, constructed, arranged, and operated, substantially in the maimer 
herein set forth, for increasing and diminishing the size and number of the distributijig 
receptacles, as represented in figures 1, 2, 3, 4, 5» and 6« 
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"We likewitie claim the combination of the helical spring I, screw shaft E, flanched niil 
N, and clamp nut H, with the notched and toothed cylindrical gauge caps to which the 
ends of the spring are attached, for turning the gauge cap, in order to change the relation- 
ship of the teeth or projections of one of the cape with the teeth or projections on the adja- 
cent cap, for enlarging the distributing receptacles, as described in the foregoing specifica- 
tion, as represented in fig. 5 in the annexed drawings. 

<' We also claim the combination of the screw shaft E, clutch nut 6, clutch washer F, 
and clamp nut H, with the toothed cylinder caps C D, for enlarging or diminishing the 
distributing receptacles, as described and represented in fig. 7. 

'<We likewise claim the modifications of the distributing apparatus in their simplified 
forms, as represented in figures 14 and 15, the several parts being operated in the manner 
herein set forth." 



10. For an Improvement in Sewing Mtiehinet; William O. Grover, Boston, and William 
E. Baker, Roxbuiy, Massachusetts, February 11. 

"The distinguishing feature of our invention, consists in the use of two needles, instead 
of one needle, and a shuttle 'carrying a filling thread, either by a rotary or a transverse 
movement, and the forming of a double loop stitch, by the peculiar movements of said two 
needles and their respective threads. 

Claim* — ^"What we claim as our invention, is the uae of two needles, operating alter- 
nately, one working vertically and the other horizontally, substantially as herein above 
described, and uniting two pieces of cloth, or forming the seam, by means of the doaUe 
loop stitch, as herein above set forth." 



11. For Improvement* in Operating the Waste Gate of Hydraulic Ranui John Osbom, 
Hamden, Connecticut, February 1 1. 

"The nature of my invention consists in the application of a regulator, acted upon by 
a float in the spring or source from which the water runs to drive the machine, which re- 
gulator increases or lessens the stroke of the waste valve, or shuts it by means of lerera 
or other means, according to the rise or fall of the water in the spring or source, that 
proportioning the use of the vrater to the quantity in the source. And it further coneistB 
in a self-acting arrangement for opening the waste valve, and thereby starting the machine, 
when the water in the source is sufiiciently high to use, after the ram has been stopped 
by a deficiency in the supply." 

Claim, — "What I claim as my invention, is the use of the regulating slide M, and nut, 
or other similar arrangement, in combination with the levers, wires, springs, rods, weights^ 
or other devices, substantially similar to those described, for adjusting the waste valve, and 
operated on by, and in connexion with, a float F at the spring or source, which float rises 
or falls with the water. 

"I also claim the use of the hammer R, resting or fidling on a springing pieoe 8, for 
opening the waste valve D, or starting the hydraulic ram, and worked as described, or in 
any other similar manner." 



12. For a Method of Securing Ranges of Short Plank in Pavement$f Joseph E. Ware, 
St. Louis, Missouri, February 11. 

"The nature of this invention and improvement consists in a method of securing certain 
parts of planking on streets in such a manner as to permit their removal, so as to reach 
pipes or sewers underneath; the planks being cut in short pieces for such ranges, and with 
such bevels or overlaps as to cause one piece to aid in holding down the other." 

Claim, — ^"What I claim as my invention, is the method above described of seeurinfp 
ranges of short pieces of planking of a street or road in longitudinal lines over water or 
gas pipes, by means of screws or keys with staples, aided by the double bevel of the short 
planks, and the ends of the permanent interval planks sevendly holding and permitting; of 
the easy removal of such short piece." 
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Description of the Design for the Building for ttie Exhibition of all JVations, 
and of the gradual development of the method of construction employed. 
By Mb,. Paxton.* 

The author began by stating, that the Great Exhibition Building was 
the development and result of a very long series of experiments, made by 
him at Chatsworth, in the erection of the different horticultural buildings 
there, on which he had been engaged since the year 1828. The ^ne* 
house, built in 1833, was the first in which the ridge-and-furrow roof— 
an essential feature in the great building — was employed. This roof was 
contrived by the author, so that the glass in it might be more nearly at 
right angles to the slanting and weak, though valuable, rays of the morn- 
ing and evening sun, than the glass used in straight roofs. So well was 
it found to answer, that in 1S34 he built a ^een«house, 97 feet 6 inches 
by 26 feet, with a mean height of 14 feet 6 inches. This building, even 
under the old glass tax, cost only 2d, per cubic foot. It was followed, in 
1836, by a ^^curvilinear" hot-house, 60 feet by 26 feet, so called from 
the roof being a quarter circle: here the Victoria Regia first flowered in 
1849. In the following year the great conservatory was commenced; and, 
in order to economize labour in its construction, the author invented a 
machine for forming the sash-bars, by which he effected a saving of 
JS1400, and for which the Society of Arts, in 1841, gave him the silver 
medal. This has been the type of all the machines for wooden sash-bars 
since used. For this building sheet glass was first made, by the Messrs. 
Chance and Co., of the length of 4 feet, — ^nothing beyond 3 feet having 
erer before been made. The great conservatory is 277 feet long, 123 
feet wide, and 67 feet to the crown of its domed roof. 

In a conservatory at Darley Dale, in 1840, the author first employed 
the ridge-and-furrow roof on a level, — that is, neither curvilinear nor in- 
clined, as in the former cases. The breadth of this building is 17 feet; 
and so successful was it, that, in a letter from the proprietor, it was said 
to be constantljr used as a sitting-room by his family. This was more 
extensively carried out in the new Victoria Regia house, 60 feet 6 inches 
in length and 46 feet 9 inches in breadth, with a clear span for the roof 
of 33 feet 6 inches; and which, on its small scale, is a perfect type of the 
great building. 

The Industrial Building. 

The inducement for offering a design for this building was the follow- 
ing: — ^When plans for the structure were sent in by various parties to the 
Royal Commissioners, many forcible reasons were urged, in the daily 
papers, against the propriety of erecting a large building of bricks and 
mortar in Hyde Park. It was then that the author turned his attention to 
the matter; and he became at once convinced, that the least objectionable 
structure, to occupy a public park, would be an erection of cast iron and 
glass; whilst, at the same time, a building of this description would be the 

* From the London Joumal of Aiti and SdenoMy fiv Pecember, 1860. 
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vejpy best adapted for the purposes of the exhibition. The time for re- 
ceiving the designs had expired; but, from having the whole matter 
already digested, and the system of ridge-and-furrow,/Ia/ roofs so fully in 
his mind, it only rec|uired the adaptation of the principle, on a large scale, 
to suit the vast building for the exhibition. His plans ivere ^t up in 
about ten days, and ultimately received the approval of the Commissioners. 

The design for the building was planned — first, with particular consider- 
ation as to Its fitness for the object in view, namely, the Exhibition of 
1861; secondly, its suitableness for the site proposed; and lastly, with a 
view to its pennanence as a winter garden, or vast horticultural structure, 
or a building which might, if required, be again used at any future period 
for a similar exhibition to that of 1851. 

One great feature in the present building is, that no Stone, brick, or 
mortar, need be used; but the whole is composed of dr]r material, ready 
at once for the articles to be exhibited. By combination of no other 
materials but iron, wood, and ^lass, could this important point be effected;, 
which, when we consider the limited period allowed for the erection of so 
stupendous a structure, may almost be deemed the most important object. 
The absence of any moist material in the construction, together with the 
provision made for the vapors which must arise and be condensed against " 
the glass, enables the exhibitor at once to place his manufactures in their 
respective situations, without the probability of articles, even of polished 
ware, being tarnished by their exposure. 

It may be important here to state, that it is unnecessary to cut dowa 
any of the large timber trees, provision being made, by means of a cur- 
vilinear roof over the transept of the building, for them to stand beneath 
the glass, and by a proper diffusion of air ihey will not sufier by the 
enclosure. (Mr. Paxton here proceeds to describe the drawings of the 
plans of the building, as exhibited upon the waUs of the room, shewing 
the origjinal idea of the building and the improved design as it now stands.) 
The height of the centre aisle is 64 feet, the side aisles 44 feet, and the 
outside aisles or first-story 24 feet. The transept is 108 feet in height, 
and is covered with a semicircular roof, like that of the great conservatory 
at Chatsworth, in order to preserve the lar^e elm trees opposite to Prince's 

Ste. The whole number of cast iron columns is 3300, varying from 14 
^t 6 inches to 20 feet in length. There are 2224 cast and wrought iron 
girders, with 1 128 intermediate bearers, for supporting the floors of the gal* 
kries over the large openings ol the aisles. The girders are of wrought iron, 
and those for the galleries are of cast iron. The fronts of the galleriesare 
also supported by cast iron girders. The dimensions of the building are 
1851 feet in length, and 456 feet in breadth in the widest part. It 
covers, altogether, more than 18 acres, and the whole is supported on 
cast iron pillars, united by bolts and nuts fixed to flanches turned perfectly 
true, and resting on concrete foundations. The total cubic contents of 
ihe building are 33,000,000 feet. ITie six longitudinal plleries, 24 feet 
in width, running the whole length of the building, and the four trans- 
verse ones, of the same dimensions, afford 25 per cent, additional exhibit- 
ing surface to that provided on the ground floor. This extra space is suited 
for the display of light manufactured ^oods, and will also give a complete 
view of the whole of the articles exhibited, together with an extensive 
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view of the interior of the building. In order to gire the roof a light and 
graceful appearance, it is built on the ridge-and-furrow principle, and 
glazed with British sheet glass, as previously described. The rafters are 
continued in uninterrupted lines the whole length of the building. The 
transept portion, although covered by a semicircular roof, is also on the 
angular principle. All the roof and upright sashes being made by ma- 
chinery, are put together and glazed with great rapidity, — ^for, being 
fitted and finished before they are brought to the place, little more is 
required on the spot than to place the finished materials in the positions 
intended for them. The length of sa(^h-bar requisite is 205 miles. The 
quantity of glass required is about 900,000 feet, weighkig upwards of 400 
tons. AH round the lower tier of the building, however, will be boarded 
with fillets planted on in a perpendicular line with the sash-bars above. 

The gutters are arranged longitudinally and transversely: the rain-water 
passes from the longitudinal gutter into a transverse gutter over the Or- 
ders, and is thus conveyed to the hollow columns, and thence to the drains 
below. As these transverse gutters are placed at every 24 feet apart, and 
as there is a fall in the longitudinal gutters both ways, the water has only 
to run a distance of 12 feet before it descends into the transverse gutters, 
which carry it off to the hollow columns or down-pipes. The grooves 
for carrying off the moisture which condenses on the inside of the glass 
are cut out of the solid; in fact, the whole gutter is formed by machinery 
at one cut. The gutter is cambered up by tension-rods, having screws 
fixed at the ends, so as to adjust to the greatest nicety, as is the case with 
the wrought iron girders which span the Victoria Lily House. 

Many experiments were tried in order to find out the most suitable 
floors for the pathways of horticultural structures. Stone was objection- 
able, chiefly on account of the moisture and damp which it retained. The 
difficulty of getting rid of the waste from the watering of plants was also 
an objection; but perhaps the greatest was the amount of dust from 
sweeping. It likewise appeared that close boarding for pathways was 
open to many of the same objections as stone; for although damp and 
moisture was in part got rid of, yet still there were no means of immedi- 
ately getting rid of dust. These various objections led the author to the 
adoption of trellised wooden pathways, with spaces between each board, 
through which, on sweeping, the dust at once disappears, and falls into the 
vacuity below. Whilst the accomplishment of this point is most important 
in plant-houses, it is doubly so with the industrial building, where there 
will be such an accumulation of various articles of delicate texture and 
workmanship. Before sweeping the floors, the whole will be sprinkled 
with water fi*om a movable hand-engine, which will be immediately 
followed by a sweeping machine, consisting of many brooms fixed to an 
apparatus on light wheels, and drawn by a shaft. Thus a large portion 
of ground will be passed over very quickly. The boards for the floor 
will be 9 inches broad and 1^ inches thick, laid half an inch apart, on 
sleeper joists 9 inches deep and 3 inches thick, placed 4 feet apart. This 
method of flooring, then, possesses the following advantages: — It is very 
economical; dry, clean, pleasant to walk upon; admits of the dust falling 
through the spaces; and even when 4t requires to be thoroughly washed, 
the water at once dhmppears .betwixt the openings, and the boards be- 
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come almost immediately fit for visiters. The galleries will be laid with 
close boarding. 

The ventilation of the building has been most carefully considered, and 
a most copious supply of pure air is provided. Four feet round the whole 
of the basement part of the building is made of louvre boarding; and at 
the top of each tier a similar provision of 3 feet is made, with power to 
add an additional quantity if required. In the centre aisle, also, the air 
wilt be plentifully admitted. 

By simple machinery the whole of this ventilation can be regulated 
with the greatest ease. The advantages of this kind of ventilation are 
several. Louvre . boards are very simple in construction; they can be 
opened and closed instantaneously with the greatest readiness; they nicely 
distribute the air, and yet admit a large volume of it; and, from the man- 
ner in which they are placed over each other, they eflectually prevent the 
entrance of wet in rainy weather. 

In order to subdue the intense light, in so large a building covered with 
glass, all the south side of the upright parts, and the whole of the angled 
roof, will be covered outside with canvas or calico, so fixed as to allow 
a current of air to pass between the canvas and the roof. In very hot 
weather, water may be poured on, which will very much assist in cooling 
the temperature within. Provision will be made to use the Indian plan 
of ventilation, if the heat is so intense as to render it desirable to have 
the temperature cooler than out of doors. A house Was fitted up last sum- 
mer at Chatsworth, as an experimental place to try this mode of ventila- 
ting, when it was found to answer the purpose admirably. The tempera- 
ture was reduced in one hour from 85^ to 78^, without any other means 
being used to increase the draft through the building. This sort of 
covering offers the following" advantages: — the brightness of the light 
will be tempered and subdued; the glass will be protected from the possi- 
bility of injury by hail; the screen being placed on the outside will render 
the building much cooler than if it were placed inside; and through this 
provision the ventilation can be regulated at pleasure. From the side 
galleries, running the whole length of the building, there will be strand 
views of the goods and visiters below; whilst the transverse galleries in the 
middle and at the ends will afford ample means for general supervision, and 
will serve to communicate between the side galleries. Magnifying glasses, 
working on swivels, placed at short distances, will give additional facility 
for commanding a more perfect general view of the Exhibition. After 
the Exhibition is over, the building might be converted into a permanent 
winter garden, and have carriage drives and equestrian promenades made 
through it. Pedestrians would have about two miles of galleries, and 
two miles of walks upon the ground floor, and sufficient room would then 
be left for plants. The whole intermediate spaces between the walks and 
drives could be planted with shrubs and climbers from temperate climates. 
In summer the upright glass might be removed, so as to give the appear- 
ance of a continuous park and garden. A structure where the industry 
of all nations is intended to be exhibited, should, it is presumed, present 
to parties from all nations a building for the exhibition of their arts and 
manufactures that, while it afibrds ample accommodation and convenience 
for the purposes intended, would, of itself, be the most singular and 
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peculiar feature of the exhibition: how far this has been accomplished, 
must be left to the community to decide. It will be seen that from the 
simplicity of the Exhibition building of 1851 in all its parts, together with 
the simplicity of the detail, its construction does not oner matter for much 
detail. The author, in conclusion, remarked, that structures of this kind 
are susceptible of die highest kind of ornamentation in stained ^lass 
and general painting; and that they may well be expected to come into 
almost universal use. This system of building, he said, is capable of 
application to manufacturing purposes, as well as general cemeteries; and 
even market-gardeners might advantageously employ it in the growing 
of foreign fruit for the London markets. In short, there is no limit to the 
uses to which it maybe applied — ^no foresight can define the limits where 
it will end; and we may congratulate ourselves that in the 19th century, 
the progress of science and the spirit of manufacturers have placed at 
our disposal the application of materials which were unknown to the 
ancients, and thereby enabled us to erect such structures as would have 
been deemed impossible even in the early part of the present century. 

Several questions were then put to Mr. Paxton with reference to the 
details of his plan, which he answered apparently to the satisfaction of 
the meeting. 



Translated for Uie Journal of the Franklin Instiiute. 
Latent Heat of Water. 

In an article contained in the September number of the Armales de 
Cfdnde et de Physique^ M. C. C. Person has pointed out a necessai^ cor- 
rection of the determination of the quantity of heat which becomes latent 
in the melting of ice; — a correction which, although not very large, is yet. 
interesting, and depends upon a somewhat curious fact. Dr. Black first 
determined the heat thus absorbed to be 80° Cent., (144° Fahr.) (That 
is, he determined that one pound of ice in melting, without change of 
temperature, would lower the temperature of 144 lbs. of water 1° Fahr.) 
But not much confidence was placed in the accuracy of his result. Wilke 
found 72, (129-6;) Lavoisier and Laplace 75, both of which numbers 
were in disaccordance with the calculation of phenomena. Finally, the 
very carefully conducted experiments of Provostaye and Desains, con- 
firmed by those of Regnault, gave 79 (142*2) as the true result. It is 
this latter number which M. Person, admitting the entire accuracy of the 
experiments, proposes to correct. His objection is, that the whole heat 
absorbed by ice in melting cannot be determined by beginning the experi- 
ment at the temperature 0° (32° Fahr.) In fact, it is well known that 
in general, before any body melts, it becomes soft; and during this soften- 
ing there is an absorption of heat In some cases, as in wax, the quantity 
of heat thus absorbed exceeds that taken up in the actual melting. The 
experiments of Regnault themselves shew, that when the initial tempera- 
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ture of the ice was taken below 0°, (32° Fahr.,) the latent heat given 
was greater in proportion as this temperature was lower. Thus we have : 



Initial temperature of the ice, 
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Thus at once demonstrating the accuracy of the experiments them* 
selves, which are found to contain the expression of the unobserved law, 
and sustaining the objection of M. Person. We give the result of M. Per- 
son's experiments with a calorimeter which he describes, the accuracy of 
which is proved by his determinations with it of the specific heat of water 
and saline solutions — remarking only that the temperatures are all express- 
ed in Centigrade degrees, and the weight in grammes : 
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M is the complete equivalent of the calorimeter in water. 

T the temperature of the water in the calorimeter at the beginning of 
the experiment. 

T' the temperature of the water in the calorimeter at the end of the 
experiment. 

a the quantity of heat which entered the calorimeter during the experi- 
ment. 

t the initial temperature of the ice. 

1 the quantity of heat absorbed by the ice in melting, expressed by the 
weight of water, of which this heat would raise the temperature one de- 
gree Centigrade. 

D the duration of the experiment in minutes. 

The latent heat of water at 0° (32°) may then be taken at 80 (144 
Fahr.) By two experiments with the same apparatus the specific heat of 
ice was found to be 0-48. F. 



For the Journal of the Franklin Institute. 

A Series of Lectures on the Telegraphy delivered before the FrarMin Institute. 

By Dr. L. Turnbull. 1850-51. 

The term Telegraph is derived from the two Greek words Tixi (Tele) 
and r{«9» (Grapho), meaning "I write afar off." It is the name given to 
any mechanical contrivance for the rapid communication of intelligence 
by signals. Of late years the term semaphore (from Sema, (zv««>t) a sign^ 
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and Phero, (•«{•») I bear,) has been introduced by the French, and fre- 
quently adopted by English writers. 

Although the art of conveying intelligence by signals was practised in 
the earliest ages, and was known even to the rudest savages; and though 
its importance is not only obvious, but continually felt, wherever govern- 
ment is established, it has been allowed to remain in its original state of 
imperfection down almost to the present day. The first notice of any 
method of this kind of communication is to be found in the 6th chapter 
and 1st verse of the prophet Jeremiah. He says, "0, ye children of Ben- 
jamin, gather yourselves to flee out of the midst of Jerusalem; blow the 
trumpet in Tekoa, and set a sign of Jire in Beth-heccerem. 

The proposed object of the telegraphic art is to obtain a figurative lan- 
guage, the characters of which may be distinguished at a distance. Barba- 
rous nations employed torches, fires on the tops of distant hills, hoisting 
of flags, carrier pigeons, drums, speaking trumpets, &c. More recently, 
since the invention of gunpowder, cannons and sky-rockets have been 
applied to the same use. 

The first description of a telegraph universally applicable, was ^ven 
by Dr. Hooke, in the Philosophical Transactions for 1684. The method 
which he proposed, (for it was not carried into effect,) consisted In pre- 
paring as many different shaped figures, formed of deal, as, for example, 
squares, triangles, circles, &c., as Siere are letters in the alphabet. He 
exhibited them successively, in the required order, from behind a screen, 
amd proposed that torches or other lights, combined in different arrange- 
ments, idiould supply their place by night. 

About twenty years later, Amontons, of Paris, exhibited some experi- 
ments before the royal family of France and the members of the Academy 
of Sciences, by which the practicability of the art was demonstrated. It 
was not until 1794 that these experiments were applied to any useful pur- 
pose, when the plan was adopted for conveying intelligence to the French 
armies. 

The first telegraph actually used was the invention of Chappe. It con- 
sisted of a beam, which turned on a pivot in the top of an upright post, 
having a movable arm at each of its extremities; and each different position 
m which the beam and its two arms could be placed at angles of 45^, 
afforded a separate signal which might represent a letter of the alphabet, 
or have some other signification that might be agreed upon. 

In the following year, 1795, several plans were submitted to the English 
Admiralty, of which, one proposed by Lord George Murray was adopted, 
and continued to be made use of down to the year 1816. It consisted of 
six shutters arranged in two frames, which being opened and shut accord- 
ing to all the different combinations which can be formed, afforded the 
means of giving sixty-three separate and distinct signals. 

In 1803, the French erected semaphores along their whole line of coast, 
formed of upright posts, bearing two, or sometimes three, beams of wood, 
each turning on its own pivot, one above the other. 

In 1807, Captain Pasley, of the Royal Engineers, published his Poly- 
grammatic Telegraph, differing from the French semaphore by having 
beams turning on the same pivot; and, in order to obtain a sufficient num- 
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ber of different signals, he proposed to erect two or three posts at eadi 
station. 

In 1816, Sir Home Popham considerably amplified this 
construction. His telegraph consists of merely two arms, 
movable on different pivots, on the same mast, as seen in 
the annexed figure. 

Lastly, in 1§22 General Pasley still &rther simplified 
its construction, by placing the two arms on the same axis. 
For day signals, the telegraph consists of an upright post 
of sufficient height, with the two arms movable on the 
same pivot on the top of it, and a short arm called the in- 
dicator, on one side; as seen in the annexed figure. Each arm can exhi- 
bit the seven positions 1, 2, 3, 4, 5, 6, 7, besides the posi- 
^ tion called the stop^ which points vertically downwards, and 

V D y>< is hid by the post. The use of the indicator is to show the 
ic=^^^^==>4 order or direction in which the signals are to be reckoned. 
jr \ In order to adapt the teleeraph to the purpose of making 
^ ' night signals, a lantern, called the central lijg^t, is fixed to 
the pivot on which the arms move, and one is also attached 
to the extremi^ of each arm. A fourth lantern is also placed 
on the extremity of the indicator. Motion is communicated 
to these arms by means of an endless chain passing over 
two pullies; one fixed to the arm itself, and turning on the same pivot, 
and the other on a pivot fixed to the lower part of the post, withm the 
reach of the signal-man. The required positions are pointed out by a dial 
plate, the index of which is moved by a lever attached to the fewer pulley. 
In the Report on Telegraphs for the United States, made at the re(]^uest 
of the Hon. Levi Woodbury, Secretary of the Treasury, by the Committee 
on Science and the Arts of the Franklin Institute, the Committee say: — 

*'We are disposed to recommend a much more simple instrument, nearly similar to one 
lately introduced by M. Chateau, in a line of telegraphs which the Russian goTemmentts 
erecting between Petersburgh and Warsaw, and which is described in a late number of the 
Petenhurgk 7Van$aetiant, by M. Parrot, together with a scheme of his own, almost 
identical with it, on which he had made successful experiments many years before. 

<<This proposed telegraph consists of a single arm, or indicator , which should be about 
nine feet long and one foot wide, with a cross-piece at one end, about three feet long and 
one wide; the whole arm being moTable about an axis at its centre. The arms are Unmed 
like Venetian shutters, and axe painted a dead black; the apparatus and fixtures about it 
being white. 

*'The movements may be communicated with ease and certainty, either by an endless 
chain passing over a wheel on the axis, and a wheel in the building; or by bevel wheels 
on the axis, and on a vertical bar passing from the building; or by a oog-wheel on the axis, 
and an endless screw on a vertical bar. 

''For night signals, three lamps are used; one swinging beyond the end of the arm, the 
other two beyond the ends of the cross-piece.*' 

Every system of telegraphic signals, according to this plan, is of ne- 
cessity accompanied with a telegraphic dictionary, containing the mean* 
ing of the different combinations of signs. They were defective, from 
inability to communicate all kinds of information, uncertainty in practice, 
a want of simplicity in operation, were too slow in conveying intelligence, 
and afforded no means for secresy in correspondence. Ihe rapidity with 
which electricity traverses great lengths of conducting matter, coupled 
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T^ith fhe power which H possesses of deflecting electrometers^ had at on 
early period led to the idea of employing it as a means of conreying sig- 
nals from place to place; and this system has, within the last few years, 
been brought to such a degree of perfection, as to render it more than 
probable, that ere long it will supersede all other modes of conveying in- 
telligence, not merely for telegraphic purposes, but also for many other 
similar and not less important uses. Solk^s Lee. on Tel.) The peculiar 
properties of electricity upon which the action of the telegraph depends, 
are its passage along conducting bodies, the power to render iron a tem- 
porary magnet, its capability to decompose chemical combinations, and 
cause deflection of the galvanometer needle. An electric telegraph is 
an instrument or apparatus which, by means of conductors of iron, copper, 
soil, or water, conveys intelligence to any given distance with the Telocity 
of lightning. 

Previous to the publication of any inventions for this purpose, a num« 
ber of experiments had been made as to the transmission of electricity 
through considerable lenetii of iron wire, water, and even soil. 

In 1729, Mr. Grey and Mr. Wheeler observed the instantaneous dis- 
charge of electricity through some hundreds of feet of wire. 

In 1746, Winckler, at Leipsig, and Nollet and Lemonnier, at Paris, 
made numerous experiments on the transmission of electricity through 
water, earth, &c.; in one case, wires of more than two miles in length 
were employed, {Philosophical Transactions^ 1746.) 

In July, 1747, Dr. Watson, Bishop of Llandafl*, together with several 
other electricians, ascertained the passage of electricity through water, 
by sending shocks across the Thames; experiments which they subse- 
quently repeated on a still larger scale through the New River, at New- 
ington; and in August, 1747, they transmitted shocks through two miles 
of wire, and two miles of earth at ShooterV Hill. The passage of elec- 
tricity through water excited a great deal of interest, and these experi- 
ments were repeated in 1748, by Franklin, across the Schuylkill, at Phila- 
delphia; and in 1749, by De Luc, across the Lake of Geneva. 

Though electricity is the agent used in common by all telegraph ope- 
rators, its mode of application has been as manifold as the number of 
laborers in this most interesting combination of science and art. Those 
DOW in use, and before described by historians, can be included in three 
divisions; — ^taking them in the order of discovery and application, we have 
first the electric, m which simple frictional electrici^ was alone used; 
next the galvanic, where voltaic electricity was employed; and last, the 
electro-magnetic, combining the agencies of electricitv and magnetism. 
The first was used during the period from 1745 to 1800; the second from 
1800 to 1825, the third from 1825 to the present time. From 18^ to 
1850, there have been no less than sixty-three claimants for different va- 
rieties of telegraph. 

• The first electric telegraph appears to have been made about the year 
1786; though long before Uiattime the vague idea of a magical magnetic 
telegraph appears to have been entertained, for the Roman Jesuit Strada, 
who lived from 1572 to 1649, in a curious book, dated 1617, entided 
ProlusumSy describes a fribled contrivance of two magnetic needles, at- 
tached to dials, bearing a circle of letters, and which possessed the pro- 

VoK. XXI.^Thib9 8MiKt.r-No. 8«— Mabcb, 1861. 17 
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perty of alwajrs indicatiis^ Ae same letter, so that vrhea one needle was 
made to point to any particular letter, the other needle, however distant 
at the time, placed itself so as to point to the same letter. An acconnt of 
this curious idea will be found in the Spectaiory 241, and Guardiany 119. 

The first real attempt which seems to have been made to render elec^ 
tricity available for the transmission of signals, is described by Moi^no, in 
his iiraiU de TelegragM^ Electrique, It is that of Lesage, a scientific 
Frenchman, who in 1774 established an electric telegraph at Greoeva, 
composed of 24 metallic wires, separated from each other, and immersed 
in a non-conducting matter. Every wire corresponded with a particular 
electrometer, formed of a small ball of elder, suspended by a wire. By 
placins an electrical machine in communication with either of these wires, 
the bsJl of the electrometer which corresponded to it was repulsed, and the 
movement desi^ated the letter of the alphabet, or whatever conventional 
signal it was wished to transmit. 

In the 1st volume, page 42, of Arthur Young's Travels tn Frasux dur- 
ing the vear 1757, will be found the following description of an electrie 
telegraph: 

*'Mr. Lomond has made a remarkable discovery in electricity. You 
write two or three words upon paper; he takes them with him into a 
chamber, and turns a machine in a cylinder ca^, on the top of which is 
an electrometer, having a pretty little ball of pith of a quill suspended by a 
silk thread; a brass wire connects it to a similar cylinder and electrometer in 
a distant apartment, and his wife, on observing the movements of the cor- 
responding ball, wrote the words which it indicated. From this it appears 
that he bad made an alphabet of movements; and as the length of the brass 
wire made no difference, you could correspond at a great distance, as for 
example, with a besieged city, or for purposes of more importance." 

Electricity was generated and retained by the common machine and a 
Leyden phial. Having but one movement, and using an apparatus ex- 
tremelv delicate, we must suppose this mode of communication to be 
limited and dilatory. 

In Voigi^s Magazimfor 1794, Vol. ix., p. 183, there is a letter from Reus- 
ser, of Geneva, in which he describes an electric telegraph. In this contri- 
vance, a number of strips of tin foil were fastened on a glass plate, each 
strip having a different letter marked on it, and connected by carefully in- 
sulated wires mclosed in glass tubes, witii a corresponding glass plate at a 
distance. Thus there was a separate wire for each letter, and one return 
wire for the whole series. Signals were transmitted by sending electric 
shocks through the differ«it wires, and notbg down the letters attached 
to^e strips of tin-foil, where the sparks were observed. The attention 
of^e observer at a distant station was drawn by firing an inflammable 
air pistol attached to the apparatus, by means of an electric spark. 

**A similar and yet more practical proposition was soon after made by 
Professor Boeckman. He proposed to choose as the sisals the sparks 
passing at the distant station, using only two wires, hj which first one and 
then, after certain intervals, more sparks being combmedlv grouped," in? 
dicating the particular letter, so as to get rid of the large number of 
wires used by Reisser, and also the twentv-six glass plates; in the same 
manner as the alarms of fire are indicated by our State House clock. — 
(Dr. H. SkheUm's Eleciro-M^gnetic Td^aphy p. 46, 1850.) 
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The Madrid Gazette of November 25th, 1796, states, that the Prince 
de la Paix, having heard that M. D. F. Salva had read to the Academy 
of Sciences, a memoir upon the application of electricity to telegraphing, 
and presented at the same time an electric telegraph of his own invention, 
desired to examine it; when, being delighted with the promptness and 
facility with which it worked, presented it before the king and court, 
operating it himself. After these experiments, the Infanta Don Antonio 
desired another more complete telegraph, and occupied himself in testing 
the quantity of electricity that would be required by the telegraph at dif 
ferent distances, whether on land or water. 

Some useful trials were made and published in Voigt^s Magazine. Two 
years after, the Infanta Don Antonio constructed a telegraph of great extent 
on a large scale, by which the young prince was informed at night of news 
in which he was much interested. He also invited and entertained 
Salva at court. According to Humboldt, a telegraph of this description 
was established in 1798, from Madrid to Aranjuez, a distance of 26 miles. 
Other writers afffim, that M . Betancourt established a line of tele^ph 
between the same places in 1787, and worked it with frictional electncity. 

M. Cavallo published some experiments which he had made on the 
transmission of signals in 1795. (4th edition, TVaite de EkctricUiej pub^ 
lished 1798, rol. m., page 285.) The most important of these consisted 
in firing gunpowder, phosphorus, and hydrogen, by electric sparks, at a 
distance of a few hundred feet. He adds, that the same might be done at 
the distance of many miles. 





an 



Fig. 1. Fig. 2. 

The next electric telegraph in order of dates, was that of Mr. Francis 
Ronalds, who in 1816 constructed one^ by means of which he was ena- 
bled to send signals with considerable facility and rapidity, through a dis- 
tance of ei^t miles, using fictional electricity. He published a work in 
1823, describing his telegraph, and illustrating it with plates; also, several 
other electrical instruments of his invention. This plan was very simple; 
at either end of the wires was a clock, carrying a light paper disk, on 
which were marked the letters of the alphabet, and certain words and 
numbers. By means of a perforated cover, only one letter and figure 
were visible at a time, and, as the clock continued to go, every letter in 
turn was presented at the aperture to the view. As the clocks liDept accu- 
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rate time, it is evident that the same letter would' always be visible at 
both clocks, and therefore that if an electric discharge were sent from one 
station to another, when a particular letter was exhibited on the dial, the 
observer at the other station would readily know the signal intended. 
The wires were buried under ground, in dry and well insulated glass 
tubes. The attention of the observer was, at the outset, drawn to the in- 
strument by an inflammable air gun fired by an electric spark, and the 
subsequent signals indicated by Uie divergence of two small pith balls 
suspended in front of the revolving disks, a distance of eight miles along 
a wire. 

Fig. 1 shows the form of the apparatus used at either end of the tele- 
graph. A, the air pistol; B, the dial, exhibiting one letter only throu^ 
a slit; C, pith ball electrometer; D, conducting wire. Fig. 2, the dial 
without the slit, showing the letters and numbers upon it. 

Harrison Grey Dyer, an American, constructed a telegraph in 1827-8 
at the race course on Long Island, and supported his wires bjr ^lass insu- 
lators fixed on trees and poles. By means of common*electricity, acting 
upon litmus paper, he produced a red mark, and then passed the current 
through the ground as a return circuit. The difference of time between 
the sparks indicated different letters arranged in an arbitrary alphabet, and 
the paper was moved by the hand. — {BeU^s Evidence in Hovseh Case.) 

Like many preceding it, this instrument appears to have been little more 
than a philosophical toy, — frictional electricity being too easily dissipated, 
rapid and incontinuous in action, confined with great difficulty to conduc- 
tors, and devoid of that dense, energetic, yet almost imperceptible, force 
which renders galvanic electricity so available in this art. His instrument 
is far inferior to that of ScBrnmering, invented twenty years before, and 
indicates a want of proper regard for, or information of, the discoveries 
of Galvani, (Erstead, Ampere, and a host of others. 

Henr^ Haighton, of England, secured a patent in September, 1844, for 
certain improvements in electric telegraphs. 

*'The object of this invention being to adapt a system of telegraphing 
to common or frictional electricity, the inventor uses for this purpose a 
Leyden battery charged with Armstrong's hydro-electric, or other power- 
ful electric machine. For the purpose of regulating the number of dis- 
charges sent, the nature of the charges as to positive and negative, and 
the times at which the discharges are transmitted, an instrument is em- 
ployed which admits of various modifications according to circumstances. 
By this invention, it can be shown that, in ten discharges, any signal out 
of a number of sixteen thousand may be made; and by thirty discharges, 
any one of more than a thousand millions. 

''The method of reading the signals at the terminal point is by means 
of two wires, one communicating with the point of transmission, and the 
other with the earth; they are placed at right angles to a sheet of paper 
which is moved along by machinery, so that each discharge may traverse 
the surface, and penetrate the substance of the paper close to the wire 
eiving out the negative fluid. The paper is colored with chromate of 
lead, and moistened with sulphuric acid, to expedite the passage of the 
spark; and by this means the sparks leave upon the paper a register of 
the signals that have been made." — Land. JlfecA. Mag.^ Vol. zui., p. 122. 

To be Conturaed. 
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Preparation of Spongy Metallic Lead^ cmd its .Application to Galvano 
Plastics. By Professor Bolley.'*' 

The following is the method which Professor BoUey adopts for preparing 
sheets of lead: — He coats, as uniformly as possible, and to a thickness of 
from 2 to 3 centimetres, an even plate of zinc, with a thick paste of 
sulphate of lead ground with water. This plate of zinc is laid upon a 
dish, filled with a (not quite saturated) solution of marine salt, in such 
manner that the plate may only dip in the upper portion of the solution, 
but yet sufficiently deep to be entirely covered thereby. Upon this paste 
of sulphate of lead is ordinarily laid another thin sheet of zinc. By opera- 
ting in this manner it would appear that the operation is most enectikally 
accelerated, and that the salts formed, instead of remaining in the lead, 
fall to the bottom of the solution. At the expiration of three days (which 
period is, however, sometimes extended to eight or ten) the mass, which 
is from 2 to 3 centimetres in thickness, is completely transformed into 
metallic lead. This mass, still saturated with the solution of marine salt, 
and lying upon the plate of zinc, is now placed in a vessel full of hot 
water in order to extract the salts, and the lead which remains constitutes 
a soft coherent mass, capable of receiving a permanent impression, even 
from the finger, and presenting metallic lustre when but lightly rubbed 
with a hard polished body. 

On being submitted to the action of a powerful press, this mass is 
transformed into a solid sheet of elastic lead; or it may be made to take 
any desired form with the greatest nicety, on being compressed into moulds 
or on to models. 

This latter property led M. BoUey to make some experiments with the 
view of applving this substance to gal vano-plastics. He obtained from it, 
by means of pressure, copies of seals, coins, &c.; and these answered 

Krfectly well the purpose of matrices for galvanic precipitation, after 
ing gilt or silvered; but whether from want of time or patience, or of a 
suflSciently powerful press, M. BoUey could not succeed in obtaining good 
deposits of copper upon the leaden moulds. The reason of this is, that 
the copper enters the pores of the lead, and it is only by applying very 
powerful pressure to the lead, or perhaps by coating it with silver, and 
thereby stopping up (he pores, that the infiltration of the copper could be 
entirely prevented. From the same cause, when it is required to remove 
the metallic deposits, the leaden model is always sacrificed, as there will 
always remain adherent particles of copper, which can only be removed 
by acetic acid. 



Variation in the Mailing Point ofIce,\ 

Mr. James Thompson, of Glasgow, and his brother professor, Wm. 

Thompson, have shown that water, and all bodies which expand in 

solidifying, liquify or solidify at a lower temperature as the pressure is 

greater. For water, if we call t the Fahr. degrees of temperature below 

* From the London Journal of Arts and Sciences, for November, 1850. 
t From the London Railway Magazine, No. 602. 
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32^ at vhich water freezes or ice melts, and n the number of atmo»- 

{»heres added to the common atmospheric pressure, they give us the fol- 
owing equation : — 

^« -013571. 
According to this it would take 74 additional atmospheres of pressure, or 
about half a ton weight, or a pressure equal to a depth in water of 2200 
feet (going on for half a mile) to lower the temperature of water freezing 
one clegree Fahr. 

We intert the abore for the purpote of appending Prof. C reason's ingenums specula- 
tions on the effects of this law, — supposing it to be proved to be a law, which we must 
confess does not appear to us at all to result from Pro£ Thompson's experiment. F. 

Prof. Cresson made some remarks upon the experiments of Prof. 
Thompson, of which an account is given in a recent number of the Lon- 
don and Edivlmrgh Philosophical MagasinCj and which Prof. T. believes 
to show that the temperature of congelation of water and other bodies 
that expand at the moment of solidification, is raised proportionally to 
the increase of pressure to which they are subjected, the ratio of tern* 
perature to pressure being for water ^i^th of a degree of Fahr. scale for 
10 additional atmospheric pressures. 

Mr. C. presented to the notice of the Society a speculation into which 
he had been led on the subject, showing the effect that such a law might 
produce in causing water to retain the state of a soiid at a very high 
temperature. For example, if a continuous channel, admitting atmos* 
pheric communication, should exist in the crust of the earth to me depth 
of seventy miles, the pressure of the atmospheric column would exceed 
fifteen million pounds on the square inch, and according to Prof. T. water 
should remain solid at a temperature above 10,000^ Fahr., a heat far 
above that of molten iron.— Proc. .An. Phil, Soc.j JVbr. 15, i860. 



Spec^aHan of the Patent granted to Gustave Eugene Micmx Gerard, 
of Paris J in the Republic of France^ for Improvemenis in Dissolving 
Caoutchouc {India Ruhber) and Gutta Percha. — Sealed May 7, and en- 
rolled October 7, 1850.* 

The invention consists in certain means of dissolving India rubber. 
Heretofiire all solutions of India rubber, whether clear or thick, have 
preserved a great coherence and elasticity; the solvent, whatever it may 
have been, has always expanded very largely the gum, and it is not until 
after this has taken place with the gum that the real act of dissolving the 
gum commences : for this reason a lar^ quantity of the solvent is re- 
quired. To endeavor to remedy these inconveniences, and to have the 
solution of a thick substance, the India rubber has been heretofore ex- 
panded in the solvent, and pressed afterwards, by means of cylinders* 
hie solution obtained by this process preserves a very great cohesion aiKl 
elasticity. By the process to be afterwards described, I obtain caoutchouc 
or gutta percba, or the two combined in a state of solution as thick and 
• From the London Rtfpeitoiy of Pttent InTentione, for December, 1850. 



Digitized by 



Google 



On Dissolving Ciumtdiouc and GtUta Percha, 199 

concentrated as may be required; and further, however thick it may be, 
yet it loses its tenacity and elasticity, and will assume the form of paste 
after the evaporation of the solvent, and retake all its former properties. 
My process consists in mixing with the solvent, of whatever nature it 
may be, a certain quantity of alcohol, and afterwards to macerate the 
caoutchouc or gutta percha; they will expand a very little, and at the end 
of twenty hours it will become in the state of paste, and may be moulded 
into any required form. I prefer to employ as a solvent sulphuret of 
carbon and chloroform, sulphuric ether, naphtha, essential oils of coal*, 
or turpentine, and to which I add from five to fifty per cent, of alcohol. 
I then mix the caoutchouc in all proportions, from equal parts up to thirty 
parts of the alcoholized solvents to one part of the caoutchouc, according 
to the thickness of the solution required; after one or two days I submit 
the paste to the process of masticating, according to the ordinanr plan, 
if I would have an equal solution, and in case when it is made with 
small quantities of the solvents. In the contrary case, the heating be* 
comes altogether useless. I adopt the same system when heating g^utta 
percha, and by these means completely purify it. I then dissolve it in 
the alcoholized sulphuret of carbon, and dilute it until it arrives at the 
state of thick syrup of sugar, and leave it to remain in that state for three 
or four days. The impurities will deposit themselves or swim on the 
surface. 1 draw off the centre part, which gives the gutta percha in a 
state of complete purity. Thus it will be seen that the character of the 
invention is the mixture of alcohol with the solvent used for dissolving 
caoutchouc. Alcohol, as is well known, being the liquid which precipi- 
tates most quickly India rubber from its solutions; it is this property of 
the alcohol which 1 have applied to this purpose. In causing the alcohol, 
by means of a solvent, to enter into the interior parts of the caoutchouc, 
or to better express it, I detach all the adherent atoms which form the 
mass of the caoutchouc, as will be easily seen in a clean solution, to 
which is added the alcohol; these particles become less adherent among 
themselves, and are easily separated by pressure, which can be given, 
preferring always the form resulting fi'om Uiis pressure, and not returning, 
as with die caoutchouc, to their ordinary form. The solvent and the 
alcohol being evaporated, the rubber will return to its original state. The 
alcohol I prefer to employ to mix with the solvents, such as spirit of 
wood, oil of potato, and all liquids which possess the properties of alco* 
hoi; but it would be difficult to define all the liquids which would act 
accordinor to my invention for the purpose of precipitating the caoutchouc 
for its solutions. I should comprise all liquids which have not the pro- 
perty of dissolving the India rubber, and which can be introduced mto 
the gum by means of a solvent. I have, therefore, only indicated those 
which experience has proved to be successful, but I wi^ it to be under- 
stood that the principle of my invention is, the causing; matters which 
are not of a solvent nature to be introduced into the body of the rubber 
by means of a solvent, and having the property to disunite the parts con- 
stituting the mass of rubber and destroy the adherence of the particles, 
whether these matters are combined with the solvents or introduced by 
themselves. 
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The Copying Electric Telegraph.* 

The working of the machine is as follows : — The message is written 
with sealing-wax varnish on tin foil, and then applied to the transmitting 
instrument, which consists of a cylinder, on which a point presses, that 
point being in connexion with the voltaic battery. The receiving instni- 
ment at the other end has a cylinder and point exactly corresponding 
with that of the transmitting one. On the receiving instrument, a slip of 
paper, moistened with muriatic acid and prussiate of potash, is placed, 
and on which a point presses as on the transmitting instrument. The 
point of the receiving instrument consists of steel wire. When the elec- 
tric current passes through both instruments, a mark is made on the paper 
by the decomposition of the muriatic acid, and a deposition of iron takes 
place on the paper. When the instruments are in action, the point of the 
transmitting instrument, by passing over the varnish writing, comes in 
contact with the voltaic battery. At the parts where the varnish writing 
occurs, the circuit is interrupted, and a blank is left on the receiving in- 
strument; but when it rests on the tin foil, a blue mark is left. As the 
point passes over each line of writing in different parts, the whole letters 
are formed by a succession of lines. It is stated by Mr. Bakewell, that 
it is essential to the completeness of this process that the two instruments 
should move exactly together, and this desideratum is secured by the 
regulating power of an electric magnet. — Morning Chronicle. 

There seems to be some doubt in England as to the true inventor of 
this telegraph. We can only say that we have had in our possession for 
two years, a working model of a telegraph answering exactly this de- 
scription, and invented by Mr. Bain. In model the apparatus works 
perfectly well; but we are not aware that it has ever been practically ap- 
plied on an extended scale. £d. 



Universal Meridian. j[ 

I have been much interested lately by what has appeared in the French 
journals, and been referred to in your columns, relative to a proposal for 
the establishment of a Universal Meridian. 

The desirableness of such an object will no doubt be admitted bv all. 
The difficulty of carrying it out seems to arise from the mutual jealousy 
of various governments. While considering the subject, the following 
thoughts have crossed my mind in connexion with it : 

Would it not be desirable to fix the new first meridian in that part of 
the world where travelers have to change their reckoning ? This change 
takes place, as we learn from Simpson's Voyage round the World^ in pass- 
ing from the British to the Russian settlements in North western America, 
in or about longitude 130° W. Thus, when the Russians are celebra- 
ting their Sabbath, the British close at hand are yet laboring on their 
Saturday. For, the former, having traveled eastward against the sun's 

• From the London Railway Magazine, No. 601. 
t From the London Atiiensum, I>ecember, 1850. 
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course, have gained in time, — and the British, going westward, have lost. 
The earliest commencement, therefore, of any given day is with the Rus- 
sians in Northwestern America, — and the latest with the British in the 
same quarter of the world. 

Thus, suppose it was agreed that at the first moment of next Christmas 
day — i, e. as soon as the clock had struck twelve on the night of Decem- 
ber 24th — a gun should be fired at every government station, — this gun 
would be fired first by the Russians to the west of longitude 130^ W., 
when it would be about noon of December 24th, N. S., at Moscow, about 
8 A. M. of the same day in Britain, about 3 A. M. at Washington, and 
the beginning of December 24th in Vancouver's Island, — where, accord- 
ingly, the gun would not be fired till twenty-four hours had elapsed from 
the time of its being fired by the Russians close at hand. 

Again, would there not be less risk of confusion if the present method 
of reckoning longitude, both east and west, were given up, and in future 
all longitudes were marked as west only from the universal meridian fixed 
as above, where the day is first reckoned ? According to this plan, if 
Queen Charlotte's or Pitcaim's Island were fixed on for the first meridian, 
Yarmouth Roads would be marked as in longitude 225^, — i. e, west, of 
course, and fifteen hours later in time. 

If, however, it should be thought better not to give up the distinctions 
of east and west longitude, and to retain the universal meridian in the 
Old World, there is one spot which suggests itself as very appropriate, 
both from its associations, and as being also just opposite to that meri- 
dian where the change of reckoning is experienced. It is Jerusalem. The 
meridian of Jerusalem would surely excite as little jealousy as possible. 
At any rate, all Christians and Jews would agree, doubtless, to use it. I 
am not aware with whom the settlement of such a question lies; but the 
subject would surely be most appropriately discussed at the time of the 
Great Exhibition next year, when so many learned men will be collected 
from all parts of the world. If any decision should be arrived at, there 
might follow from it a scheme for establishing on some point of that me- 
ridian an "Observatory of all Nations," on a large scale, and supported 
by various governments — a spot sacred to science, declared to be invio- 
late by mutual agreement, and thus secured from the fears of war. 

I am, &c., E. M. J. B. 

The best first meridian would, in our opinion, be that of the Cape of 
Good Hope, because — 

1st, It is the location of an excellent observatory, well situated for ob- 
serving, and already celebrated for its results. 

2d, The meridian passes through Europe near the most important ob- 
servatories of the worid, by means of which corresponding observations 
would be easily and accurately obtained. 

3d, It passes for a very great part of its len^ overland, and cuts the 
ocean only at the Cape of Good Hope, which is the point of division be- 
tween the two great oceans. Hence the Atlantic navigator is not required 
to change the denomination of his longitude, (if it be not agreed upon 
to reckon around the whole circle,) and although this be necessary in 
the voyages to China or India, yet it takes place at a point where ships go 
near to the land, and can easily take a new departure. It is true, 
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that in our present method of reckoning, the meridian will cut the Pacific 
Ocean; but this difficulty is common to all possible meridians, which do 
not commit the greater error of cutting the Atlantic, and can only be 
avoided by reckoning longitude, as it ought to be reckoned, from QP 
by the east through 36(P. Ed. 



JTie Fir$t Idea of the Electric Telegraph. By N. S. Heineken.* 

In the number of the Philosophical Magazine for May, I observe that 
Professor Maunoir claims for his friend Dr. Odier the first idea of the 
electric telegraph. I herewith send you a translation from a German 
work by Schwenter, entitled Delicue Phyisco-MaiheTnatias^ and published 
in 1636, from which it will appear that the crude idea of the electric 
telegraph was entertained upwards of a century before the period alluded 
to by Professor Maunoir. Indeed, (Ersted's grand discovery was alone 
wanting to perfect the telegraph in 1636. The idea, in fact, appears to 
have been entertained pnor even to this date, for Schwenter himself 
quotes from a previous author. 

Sidmouthy Mv. 12, 1850. 

^'Hotv two People might Communicate with each other at a Distance by meams of ike 

Magnetic Needle. 
^'If Claudius were at Paris and Johannes at Rome, and one wished to 
convey some information to the other, each must be provided with a 
magnetic needle, so strongly touched with the magnet that it may be able 
to move the other from Rome to Paris. Now suppose that Johannes and 
Claudius had each a compass divided into an alphabet according to the 
number of the letters, and always communicated with each other at six 
o'clock in the evening; then (ailer the needle had turned round 3| times 
from the sign which Claudius had given to Johannes) if Claudius wished 
to say to Johannes, ^Come to me,' he might make his needle stand still, 
or move till it came to c, then to o, then to m, and so forth. If now the 
needle of Johannes' compass moved at the same time to the same letters, 
he could easily write down the words of Claudius and understand his 
meaning. This is a pretty invention; but I do not believe a magnet of 
such power could be found in the world." 

Quoted from ^Hhe Auihor^^ by Schwenter, in his DelicUe Physico- 
Mathematicay p. 346. 1636. 



JVew Method of Producing Plates for Printiitg FemSy Sea Weeds, fyc. 
By Ferguson Bkanson, M. D.f 

A piece of gutta percha, free from blemish, and the size of the plate 
required, is placed in boiling water; — when thoroughly softened, it is to 
be taken out and laid flat upon a smooth metal plate, and immediately 
dusted over with the finest bronze powder used for printing gold letters. 
* From the London, Edinburgh, and Dublin PhiloMphieal Magazinei for December, 1850. 
t From the London Athensum, December 31, 1850. 
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The object of this is threefold : — ^to dry the surftce, — ^to render the sur- 
fece more smooth, — and to prevent adhesion. The plant is then to be 
neatly laid out upon the bronze surface, and covered with a polished 
metal plate, either of copper or of German silver. The i^hole is then 
to be subjected to an amount of pressure sufficient to imbed the upper 
plate in the gutta percha. When the gutta percha is cold, the metal 
plate may be removed, and the fern gently withdrawn from its bed. From 
the beautiful impression of the fern left in the gutta percha, a cast in 
brass may be readily taken. As soon as the surface of the brass cast has 
been burnished — of course, carefully avoiding the impression — it is ready 
for the copper-plate printer. If the printer skilfully mixes the ink to the 
tint of the fern, a prmt is obtained scarcely to be distinguished from the 
plant itself. The novelty of the process consists in causing the plant, so 
to speak, to engrave itself — and also in the substitution of a cheap cast- 
ing in brass for an expensive copper-plate engraving. Electrotype plates 
may be deposited on the bronzed gutta percha, and a similar result ob- 
tained; but I have found the brass casting to answer equally well, and it 
has the advantage of being more durable, cheaper, and more expeditious. 
I send for your inspection several prints of ferns produced by this 
process. 

Sieffiddy December 18, 1850. 



An Accmni of the Photometric Process adopted by M. Pe&not, Director 
of the GreneUe Gas Worksy at Paris* 

The ordinary mode is, by throwing the reflection of each light on an 
opaque screen, bringing them to the same degree of inten^ty, and then 
by comparing the respective foci calculating the power of each light. 
M. Pemot throws the two lights on a transparent screen, and the observer 
standing behind, lights the reflections with a third light. If the two 
lights are equal, they disappear at the same time; if not, one of them 
remains. He likewise employs machinery, so as to move the lights on 
trial to arrange the foci. 



Verdict of the Jury in the Case of the Bdler Explosion at Haltfax.\ 

The trial of Samuel Firth, one of the proprietors of the Lily lane Mill, 
Halifax, and Joseph Helliwell, the engine tenter, for the manslaughter of 
12 persons, through the explosion of a steam engine boiler, will not take 
place until the spring assizes at York. The two prisoners have been 
admitted to bail — each in 200Z., with four sureties of 100/. each. As the 
result of the coroner's inquest, as well as the alleged cause of the explosion, 
is of considerable interest, we append a copy of the verdict of the jury:— 
"We find the explosion to have resulted from the improper and excessive 

S deration of steam in the boiler, which, from the imperfect condition of 
e cotter and lug of one of the cross stays, along with other serious defects, 



• From th« London Architect, for December, 1850. 
'^From the London Mining Joumali No. 801. 
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was at the time in a very unsafe state, arising from the culpable negligence 
and want of attention on the part of Samuel Firth and Joseph Halliwell; 
against both of whom we return a verdict of manslaughter." The jury 
appended to their verdict the following very excellent sug^stions: — "The 
jury deprecate the plan of erecting buildings over boilers. We also 
recommend very strongly the general adoption of safety valves on each 
boiler, on a construction which is best suited for the welfare and security 
of all persons connected with mills and machinery; and to impress upon 
all mill owners the necessity of employing properly qualified persons as 
engine tenters." 



On the Economical Application of the Waste Gases from Blast Furnaces.* 

In reference to Mr. Hu. L. Damsel's letter, published in last week's 
Journal, it appears singular that so trifling a decrease in the top of the fur- 
nace, caused by the iron cylinder, should be sufficient to account either 
for the scaflTolding or decreased make of iron. We well know that a 
furnace will suddenly alter in its working and driving without any apparent 
cause, and such changes may be more owing to the chemical combina- 
tions goin^ forward amongst the materials than to any alteration in their 
mechanical arrangement. A few degrees of heat, more or less, must Yery 
seriously interfere with the chemical operations going on in the body of 
the furnace; and it is very probable these changes and combinations in 
themselves both create and absorb heat, and, therefore, any interference 
or irregularity in the process must be very important to the proper working 
of the furnace. The first chemical action upon the ore, or mine, after it 
is charged in the furnace, is the converting of the solid oxygen into a 
gaseous compound, which would infer the abstraction of a vast amount 
of active heat, cooling the upper region of the furnace, and preventing 
the more fusible materials melting and running amongst the interstices of 
the coke, and ultimately causing me scaiTolding and general derangement 
of the whole process. The melted ironstone, whenever this evil occurs, 
as it descends into the body of the furnace, or great laboratory, parts with 
its oxygen, and becoming thereby less or quite infusible, and cementing 
the mass of materials together, forms the scaffolding alluded to. As the 
materials beneath are consumed by the blast, a hollow space is left, and tbe 
direct action of the heat either melts the scaffold, or arch, or the weight 
of the superincumbent load breaks it down, causing what are called slips. 
While this is going forward, the chemical action, and its consequent 
combinations, is destroyed. The blast acts upon the general body of 
materials in the lower part of the furnace, which are usually protected by 
the cushion of carbon in the hearth on which they rest. A black cinder, 
or glass of iron, is the result, and the whole arrangement completely 
destroyed. In some cases this cinder might be used over again ^i^ 
advantage, as it frequently contains a great per centage of iron. Should, 
however, the cylinder, as at present used, induce these evils, it mi^ht be 
made the present full size of the furnace, and a space all round, at lesist 8 
inches, be taken out of the lining for collecting the gas. A less space than 

*From the London Mining Journal, No. 801. 
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ibis would restrict the supply of gas to the boiler, &c.; the lining round 
the top of the furnace would still be sufficiently strong. 

When a furnace suddenly reduces its make from 150 to 120 tons of iron 
per week, it may arise from one of two causes; ihe burthen may be re- 
duced, giving a larger proportion of coal, or less blast be driven into the 
furnace. In the latter case no scafiblding or general derangement would 
follow, and it does not appear that this, therefore, is the cause. On the 
contrary, it is very probable that the abstracting or drawing out of the 
gases causes more airy or blastj to enter thejumace, and this may render 
necessary such an alteration of tlie burthen as will account for the reduced 
make. If a furnace were driving at its full speed and make, any increase 
in the quantity of the blast would, especially in the old Welsh antiquated 
furnaces, with large flat boshes, pass undecomposed above the cushion 
of carbon, and act upon the iron-making materials, which are awaiting 
the time when they will reach the melting region — viz.: the bottom of the 
boshes, and run through the unmixed fuel into the hearth. No furnace 
can work properly unless all the blast is thoroughly and completely de- 
composed before it reaches and mixes with the iron ore, and for this reason 
it is absolutely necessary to have such a body of fuel about the tuyeres as 
will absorb the whole of the oxygen, and thus protect the ironstone. It 
is also essential that this should be done in the hearth^ for the temperature 
in the boshes, for the extra size of that part of the furnace, ^ould be too 
low to melt the iron. Instead, therefore, of adding more fuel, and reducing 
the make, it would be more desirable to reduce the quantity of blast, 
which could be done by lessening the size of the tuyere nozzles, till the 
proper quantity is ascertained for producing the maximum effect. 

December 24, 1850. S. W. S. 



For tlie Jouraai of the Franklin Inttitute. 
Explosion of ihe Steamer ^^KnoxviUe^^^ at J^Tew Orleans. 

To the Committee on Publications. 

Gentlemen: — On the 17th of December, at 6J o'clock, P. M., the 
steamer "Knoxville," lying at the levee, exploded two (of her four) boilers, 
destroying many lives, and making a complete wreck of the boat, and 
also doing much injury to the other steamboats in the vicinity. Owing 
to the lateness of the hour, there were but few persons on the wharf, none 
of wjiom were mjured. The "Knoxville" had undergone a thorough re- 
pairing, including patching the boilers; — it appears the boilers were fre* 
Juently repaired during the last running season, and the inspector's certi* 
cate was given of their being in good order. '^^ 

The boat was about starting on her first trip, the steam had been up 
and blowing off freely,! and for some time before up to about 10 minutes 
* In justice to the Inspector, I send you his deposition, taken a short time before the ex- 
plosion, on a trial had to recover the cost of repairing these boilers; the exploded parts of 
the boilers do not support his opinion of the rivets, as rtmarkably few are broken, the 
sheets in the laps being torn from them. 

tTo prevent misunderstanding, it is very rarely the prtctioe to allow steam to escape 
through the safety valve; instead, the steam and exhaust valves of one end of the cylinder 
are raised, and the steam blows through and out of the escape pipe. 

Vol. XXI.— Thibs Sxitixs.— No. S.^Mabch, 1851. 18 
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prior to the explosion. The boat was fast by her head-line to the wharf, 
both engine-cranks were at right angles, and the cam-rods hooked in 
ready for backing, but the engines were not in motion. The second en- 

fineer, who was on duty at the time, had given orders to^re t^i, and the 
remen were doing so; he was seen to try a gauge cock, and immediately 
after start the "doctor," {which had not bem in motion for a long time 
b^orej) and as soon as the pumps began to work, the explosion took place. 
Ihe first engineer, who had been up arranging; the bell sisals with the 
pilot, was descending at the time, and escaped with slight injuiy. 

After the explosion, the boat took fire; this was extinguished by the 
Wttter from the boilers of the "Martha Washington" — the end of the blow- 
off pipe being broken off» the steam forced all the water through it on the 
deck of the "Knoxville." 

The diagram, Plate II., gives the position of the .boats at the levee, 
A, the "Knoxville;" B, the "Martha Washington;*' C, the "Griffen 
Yeatman;" D, the "Ne Plus Ultra;" E, F, the line of the levee. 

.Appearance of the ^^Knoxuille'* after the explosion. — ^All of the main 
deck which was under the boilers, and most of the guards, are destroyed; 
everything overhead, forward of the engines, was carried away, and its 
innumerable fragments cover the surface of the water and the adjoining 
boats. The hull was so much injured as to cause it to fill with water, 
and it was onlv prevented from sinking by great exertions. On a piece 
of the larboard guard rested (in good order) a boiler 8 feet long and 30 
inches in diameter, which had been used to drive a small engine for hoist- 
wg freight out of tfie hold; this had no connexion with the other boilers. 
In the cavity of the hold, along with the rubbish, was a piece (6 x 12^ ft.) 
of the shell of a boiler, flattened out to nearly a plane surface; the steam 
drum, which extended across the top of the after ends of the boilers, is 
scarcelv injured; it lies nearly fore and aft; part of a flue, slightly oval, is 
in the hola; one end being under the water. A piece of shell, (6x7 ft.) 
flattened out, is a little forward of the breach on the main deck, and a 
small piece, about 2 feet square, is on the top of the "breaches," (of the 
chimnies,) which, with part of the chimnies, and fragments of the fire 
front, bricks, &c., cover the forward part of the deck; and also the large 
bell which was on the hurricane deck, — it and the captain (who was ring- 
ing it at the time of the explosion) being landed on the forecastle, without 
injury to either. 

The "doctor" is almost destroyed; it is partly turned over; alongside 

of the larboard engine lies a piece (see fi^. 2) of a bbiler, about 4 feet by 

121 feet; it has several pieces of the cast iron half^-head still fast to it. A 

little ahead of this piece, lies about nine feet of oollapsed flue, bent thus 

"v.^^^ ^^ in its length. The heaters, steam pipes, and engines 

^ ^""^^ were slightly injured. A (new^ manometer or pressure 

gauge was in good order; its cock communicating with the steam pipe 
was open at the time; the range of the scale was 160 lbs.; that is, it would 
indicate no higher. 

On the starboard side of the boiler deck of the "Martha Washington," 
at i, is a part of the standing pipe which supports the after end of the 
boiler,and through which the supply water fi-om the pumps enters the boiler. 
One inside boiler, 26 feet long, and 42 inches diameter, left ttie "Knox- 
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ville*' nearly at right angles, and, after breaking the guard of the ^^Martha 
Washington," its forwanl end passed upward and through the cabin of 
this boat, leaving a breach about 12 ieet wideband thence on, making its 
wa^ through the side of the ^'Grifien Yeatman," and landed in the ladies' 
cabin bottom up; the shell is uninjured, except the holes of the joint of 
the standing pipe, the bolt-beads having been drawn through the sheet. 
What was the larboard flue is collapsed, and half of the back end is torn 
from the head. I was prevented, by the officers of the boat, from giving 
this boiler as thorough an examination as I wished. At c, on the side 
rail of the main deck, hangs the safety valve, the ends of the pipe con- 
necting it with the two nMdk boilers; — ^for it is usually so attached, in« 
stead of being on the steam drum, where it would have direct communi- 
cation with M the boilers; the lever, slightly bent, has the large weight 
on its extreme end, and the iron lever fixtures for raising or holding it 
down. 

The larboard outside boiler took its flight from the boat, end on, at 
an (horizontal) angle of about 120^ from the course taken by the other 
boiler; at about 2% feet, at d, it dropped some pieces of light sheet iron; 
60 feet further, at e, it came in contact with the ends of the third tier of 
barrels of flour, slightly injuring them; 45 feet on, at f it passed through 
another pile of barrels, destroying many down to the first tier, and scatter- 
ing the flour over a large surface. Here it diverged about 18^, and it 
continued on about 200 feet more, passing between two posts; and stopped 
at gj without disturbing the surface of the ground on which it lav. 

This boilec is partly on one side, and is curved in its length and slight- 
ly flattened; it is much strained, and gives evidence of very inferior iron; 
tne highest water line is well defined, and is just even with the tops of the 
flues. The starboard flue is in good order; the larboard one is collapsed 
its whole length, and is partly torn from its aAer*head. This flue has 
been partially overheated; a part of the shell at m, fig. 3, (being the out- 
side,) has been overheated for about five feet; it is very irregular on the 
surface. There are many indentations, forming right angles, made by 
the rivets of the other boilers, (similar to those shown in the drawing^ of 
the ^'Louisiana,") and cuts or grooves, thus starting from an indentation, 
and also many straight grooves. All these have been made from the 
adjoining boiler leaving Us bed first. At the front end at A, is the joint 
of a small steam pipe; the grummets under the nuts show no signs of 
extra heat at this part, as the fibres of the hemp is not harmed. At i 
two rivets are out, and cracks from hole to hole; at k the edge of the sheets 
is open (at places |th of an inch^ nearly two-thirds around the boiler; at 
/, undulating and cracks; m, cracK in the line of rivets for five feet around 
the shell, four rivets are out. This part is flattened, and has been very 
hot. 

The boilers are said to be only three years old. These prove that age 
is no criterion for soundness. I have seen better after having been in 
use twenty years. The heads are half wrought and half cast iron — a 
very objectionable plan. The boilers have had very bad usage; some of 
the iron is full \ in. thick, and part is but a little over | in. in thick- 
ness; ranging in quality from very bad to good, (the samples are about 
the best.) Fig. 2 is full of holes and cracks, the bolt beads having torn 



Digitized by 



Google 



208 Mechanics f Physics ^ and Chemistry. 

the pieces out at n, which was the larboard chock joint; the bhie lead of 
the joint is in good order. In the starboard chock p, or water communi- 
cation between the boilers, the blue lead of the joint has been melted 
out. Three pieces of the cast iron head is still attached to the shell. 
I send you a piece ^th of an inch thick from a. Fig. 4 shows nearly all 
of the half cast iron head, with a piece of the shell attached; this was a 
top half, and of course received no injury from the action of the fire; the 
sample sent was cut from the part marked r. 

The gas theory having almost evaporated, we have now, par excellence, 
**the state of the atmosphere,'' given as a reason for explosions; but in 
this instance I feel safe in stating tlie causes wercy defective boilerSy a defi^ 
dency of water ^ and ignorance on the pait of the management. That the 
water was low, is evident from the sharp sound of the explosion, and 
from the almost perfect boiler in its passage through the cabin of the 
"Martha Washington," scarcely soiling the white paint by water; none 
was discharged on the "Griffen Yeatman's" deck, or remained in the 
boiler; neither did the other boiler discharge any water in its track over 
the land. It also was dry. After the explosion, I conversed with men 
who had ^tood abreast of the boilers, on the larboard side of the "Knox- 
ville," and on the guard of the "Ne Plus Ultra,'* who were only par- 
tially scalded. Some who escaped uninjured were soaked with water, 
without being scalded. This may be accounted for by the deck freight, 
and other heavy articles, being thrown overboard, causmg the river water 
to splash up and wet them. The water line, as seen in the boiler 5, shows 
that the stupid and dangerous practice of carrying the water just above 
the flues was the custom on this boat. The blowing off of steam for a 
long time, and no water being pumped in to keep up the proper supply, 
it wasted away until it had got low enough to permit parts of the boHers 
to get dangerously hot; then setting the pumps to work and throwing in 
water, caused a wave to be produced, which, flowing over the over- 
heated portion of the boilers, flashed into steam, and their destruction fol- 
lowed the sudden increase of pressure. 

I will enlarge on what I stated in the case of the explosion of the 
"Louisiana," namely, "showing off'' in front of the city, (this is the 
practice at all the principal points on the river.) The pernicious influence 
of this custom has been the cause of all the explosions at this landing 
within my recollection. Along with the uncertainty of the time of start- 
ing, (for the hour appointed in the advertisements is only a deception,) 
this "showing off" induces many to keep up steam to the highest point 
for hours before the time of leaving, and as many, having pretensions to 
the name of engineer, carry the working surface of the water just cover- 
ing the flues, and the steam as formed being allowed to pass off freely, 
as before mentioned, through the escape pipe of the engine, in many 
cases the water (as is common) rises and follows the current of steam, 
and it is found when too late that the water is dangerously low; fear of 
the loss of their situation prevents their extinguishing the fires, and they 
brave the risk. Good engineers are under the influence of this bad 
practice, for if they left the landing with slow fires, and as a consequence 
the boat did not do its best at the start, their reputation would suffer, for 
here the speed of the boat in passing the landuig is considered by many 



Digitized by 



Google 



Esj>losim of the Steamer ^^Knoxvilky^^ at Mw Orleans. 209 

a test (of the boat,) and the merit of the engineer; hence, as long as 
public opinion compel good engineers to go against their convictions of 
\?hat is right, the cheap and worthless ones (and there are too many 
such) will do so through ignorance, and explosions will still occur. 

Respectfully yours, A. C. Jones. 

JVew Orleans^ January 10, 1851. 



Judicial Investigation in the case of the ^^KnoannUeJ^* 

We lay before our readers the proceedings of a late judicial investiga- 
tion in relation to the boilers of the steamer Knoxville, had before Judge 
Strawbridge, of the Fourth District Court, 

It appears that in February last, F. Coan & Co. of Algiers, brought suit 
against the owners of the steamer Knoxville for the sum of $360 for 
patching and repairing her boilers. The defendants answered as follows: 

**The answer of William A. Violett, William T. Duncan and Thomas 
C. Charles, to the petition of F. Coan & Co. respectfullv shows, that except 
as far as hereinafter admitting, they deny all and singular the allegations of 
plaintiffs' petition. And further answering, respondents further say, that 
they, with Briggs & Cramp, who live in Vicksburg, were owners of the 
steamboat Knoxville at the time when an agreement was made with 
plaintifls respecting repairs to be made to the boilers of said boat; that the 
express understanding and agreement with plaintiffs was, that they should 
make the boilers of said steamer tight and sound, and should receive no 
compensation whatever unless they succeeded in doing so; that said F. 
Coan & Co. were made aware that previous attempts of others to make 
said boilers tight had not succeeded, and were told to examine and judge 
for themselves before undertaking it, and that if they did undertake it, it 
must be upon the aforesaid condition of making them perfectly tight and 
sound that they should be entitled to any compensation there&>r; that they 
"wholly failed to fulfil said condition, and are entitled to nothing under their 
agreement; that moreover their work was of no service or benefit to respon- 
dents." 

We make the following extracts from the testimony taken in writing on 
the trial of the cause: 

Joseph Lovett, a witness for the defendants, sworn — "I am an inspector 
of boilers and machinery for this State, appointed bv the Judge of the 
District Court of the United States for this District, uncfer the statute of the 
United States. Is acquainted with the steamboat Knoxville. She is now 
lying on the other side of the river, where he visited her a few days ago. 
He inspected her boilers on the occasion of these repairs being made to 
her, and he thinks he then passed her as in good order. This was on the 
28th of January, 1850. He has been called on several times i»nce to 
inspect her, and has refused to pass her, until her boilers were repaired 
to his satisfaction. The defects of the boilers are in the iron; the iron is 
hard and brittle; the rivets brittle also, and small, and leak. DonH know 
that he examined all the iron, but examined such parts as were cut out. 
There are other pa4s of the boilers that now require to be cut out before 
* From the New Otleans Pieajune. 

18* 
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he can pass them. Don't know that he could pass them then, unless be 
was satisfied with the remainder. A boiler might be tight to-day and to- 
morrow might blow up, by the carelessness of the engineer. Should think 
that they had succeeded m making the boilers tight, but the old iron was 
brittle, and would not hold the rivets without leaking. There are many 
reasons why a boiler maker should not warrant a boiler — a boiler might 
be blown up, burnt out, or strained by the carelessness of an engineer, 
and it would be in the power of the owner in that way to keep the maker 
out of his money as long as he liked." 

Alexander Ballantine, a wkness for plaintiiTs, sworn. — ^^Is a boiler 
maker, and has worked at the ousiness for five years. Worked on the 
steamer "Knoxville" for plaintiffs. Believes the work to have been a 
good job, considering the state of the boilers; the boilers were old and 
many cracks in them; the old boiler iron was very hard and many flaws 
in it. The bqilers were in pretty good order, or appeared to be, w^hen 
they quit working on them; there were some other places in the boilers 
which the engineer said he would have repaired; that he had not time 
then to have it done. Witness worked on the boilers twice. The second 
time the boat came in, they took out several rivets, opened some seams, 
and put new rivets in. Ten new pieces were put on the first time. The 
engineer said she leaked afterwards. Saw the marks of the steam on the 
iron the second time we worked on her. The boilers had either been 
strained or not well built in the first instance." 

James Whiting, witness for defendants, sworn. — "Was carpenter on 
the 'Knoxville' when the contract to repair the boilers was made with 
plaintiffs. Mr. Duncan, one of the owners of the boat, acted on behalf 
of the boat with Mr. Coan in making the contract. Witness noticed the 
state of the boilers after they were repaired. Thej leaked as bad on the 
first trip as before. Whilst witness was on the boat, plaintiffs worked on 
the boilers nearly every time she came to town, and the new work leaked 
nearly as bad as the old." 

The court, in giving judgment against the plaintiffs, said: — "I am 
satisfied that the plaintiffs did their best, and were not deficient in skill, 
but that their failure was owing to a radical defect of the iron of which 
the boilers were originally made, and could have been made tight by no 
skill whatever." 

This decision was rendered only on the 2d instant, and has not yet been 
made final, as a motion is now pending for a new trial. 



FRANKLIN INSTITUTE. 



Proceedings of the looted Monthly Meetings FAnuiry 20, 1851. 

Samuel V. Merrick, President, in the chair. 

Isaac B. Garrigues, Recording Secretary. i 

Solomon W. Roberts, Corresponding Secretary. > Present. 

John F. Frazer, Treasurer. ) 

The minutes of the last meeting were read and approved. 
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Donations were received from Hon. John Robbins, Jr.,U. S. ConsresB; 
J. J. Greenough, Esq., Washington City, D. C; The Mercantile Library 
Association, St. Louis, Mo.; The Mercantile Library Association, City of 
New York; and Messrs. £. & J. Biddle, Solomon W. Roberts, and Zebulon 
Parker, Philadelphia. 

The periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's statement of the receipts and payments for the month 
of January was read. 

The Board of Managers and the Standing Committees reported their 
minutes. 

Candidates for membership in the Institute (16) were proposed, and 
those proposed at the last meeting (4) were elected members of the In* 
stitute. 

The Standing Committees for the ensubg year were nominated by the 
President, and appointed as follows: * 



On Library. 

John Allen, 
George W. Farr, 
George Harding, 
George P. Herse, 
William 8. Levering, 
William A. Rolin, 
Jacob D. Sheble, 
Charles E. Smith, 
George P. Whitaker, 
Dr. Geo. J. Ziegler. 

Cabinet of Minerals and 
Geological Specimens. 

M. H. Boy^, 
Edwin Bishop, Jr., 
John F. Frazer, 
Wm. W. Flemming, 
Edwin Greble, 
Br. B. H. Rand, 
Dr. L. TurnbuU, 
John C. Trautwine, 
R. A. Tilghman, 
Dr. C. M. WetheriU, 



Cabinet of Models. 

John Agnew, 
H. P. M. Birkinbine, 
Joseph J. B arras, 
Henry Huber, Jr., 
Robert Lindsay, 
J. Vaughan Merrick, 
Prosper Martin, 
Thomas 8. Stewart, 
Clement W. Smith, 
Thomas U. Walter. 

Cabinet of Arts and Manu- 
factures. 

James C. Booth, 
John C. Copper, 
James Euston, 
Charles M. Ghrisky, 
William Haiiis, 
Peleg B. Savery, 
William P. Troth, 
Gustavus L. l^omas, 
Isaac 8. Williams, 
Thomas J. Weygandt. 



Exhibitions. 

John £. Addicks, 
John C. Cresson, 
George W. Conarroe, 
Owen Evans, 
James P. Ellis, 
Thomas Fletcher, 
Henry H. Kelly, 
William D. Parrish, 
John H. Towne, 
Alan Wood. 

Meetings. 

Joaqim Bishop, 
J. M. Cardeza, 
B. B. Gumpert, 
Dr. B. H. Rand, 
George W. Smith, 
Return Sheble, 
Dr. L. TumbuII, 
John Thornley, 
Eliashib Tracy, 
Dr. C. M. Wctherin. 



Meteorology. 
D. R. Ashton, 
Samuel W. Black, 
Dr. 8. 8. Brooks, 
Owen Evans, 
L. C. Francis, 



J. A Kirkpatricky 
James 8. Lippincott, 
B. B. M'Kinley, 
Charles 8. Rand, 
John Simmons, 



Mr. G. W. Smith made some remarks respecting the fracture of the 
centre-shaft of the steamship ^'Atlantic," stating that similar accidents 
were by no means unfrequent in British, American, and other steamers, 
citing instances in confirmation. He then adverted to the mode of manu- 
facture of large masses of wrought iron by the hammer, showing that, 
when flat bars were laid upon each other, the scale would not always 
escape from between them, being detained by the adhesion of the edges. 
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He described the remedy of Mr. Nasmyth, — giFing a curved surface to 
the bars, whereby the adhesion is first produced at the centre, and the 
scale driven out before the outward edges come into contact. 

Mr. Angus Macpherson, of Scotland, confirmed the statements as to 
the frequency of such accidents in English steamers, and described at 
length the method of arranging the bars radially on a triangular swage, 
in the manufacture, for the purpose of forcing out the scale. 

Some discussion took place between Mr. Prosper Martin and Professor 
Frazer, respecting the properties of bars of iron when covered with cop- 
per, and the process of welding them attempted. The nature of the com- 
pound (alloy?) was also discussed, and a specimen of it for the next meeting 
was promisea. 

The disclaimer of Messrs. Still man, of the Novelty Works, as to all 
responsibility in forging the centre-shaft of the Adantic, which was not 
done accordmg to their plan, was mentioned by the chairman. Thesub- 

{'ect was further discussed by Me^rs. Sewall and Williamson, Engineers 
J. S. Navy, and Messrs. Bartol and Towne, who concurred in the views 
expressed. 

Dr. Charles M. Wetherill presented the following analysis of the bitu- 
men from Pictou, N. S., presented at the last meeting: — 

The f pedmon handed me was of fine, black, gloesy appearance, of conchoidal fracture. 
Density, 1-09; streak, black. The hygroscopic moisture was ascertained by heating in an 
oil bath to 120® C. The volatile combustible matter was then determined by raising to 
an Incipient redness with covered crucible. The fixed carbon was determined by expasing 
to full red heat with uncovered crucible. As a black, porous, metallic coke remained with 
the ash, which was not burned away by long exposure to heat, the incrineration was com- 
pleted by covering the crucible, and introducing a slow current of oxygen. Although this 
part of the analysis was performed with great care, it was impossible to avoid a slight loss 
of ash. The results of the analysis are as foUows: — 

Hygroscopic moisture, . . . 00*31 

Volume of combustible matter, . . 69*32 

Fixed carbon, .... 40*23 

I Ash, ..... 0014 

100*00 

Mr. Smith mentioned the recent discovery of bituminous coal in large 
quantities in Puget's Sound, Oregon, and adverted to the vast importance 
of this mineral in that locality, — being the first discovery of true coal in 
our territory on the Pacific. It had formerly been supposed that the de- 
posit of lignite, or brown coal, extended from Chili to the Arctic Ocean, — 
a lenglh of formation without parallel in the globe. The discovery of 
true coal at two, if not three, points remote from each other, interrupts 
this continuity, as is now seen. 

Mr. G. W. Smith described the plans of Major Bache of the U. S. Topo- 
graphical engineers, for the formation of ice harbors in the Delaware by 
means of Mitchell's screw piles, which present an obstacle to the passage 
of ice in large masses through such harbors, leaving the water way clear, 
and thereby preventing the deposit of silt, a never-failing result of solid 
piers, even when sluices are employed in the common manner. 

The injurious changes which have taken place in the Delaware and other 
tide- water rivers, from the contraction of the stream producing immense 
deposits above and below such piers, were described at length, and the 
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unscientific manner in which successive Boards of Wardens of the Port 
had authorized such obstructions was alluded to, anpl the importance of 
entrusting such functions solely to Boards of Engineers insisted upon. 
The capacity of screw piles to resist ice was illustrated by three years' 
experience at the Brandywine Screw Pile Lighthouse, in Delaware Bay, 
and their more general introduction for a variety of purposes strongly 
urged. The stability of the lighthouse on Minot's Ledge, near Boston, 
was also insisted upon, notwithstanding some exag|Q?rated reports of its 
unstability which had been published in the daily press, the errors of 
which were pointed out. The causes of the destruction of the iron pile 
lighthouse on Bishop's Rock, off the Land's End, England, while in an 
incomplete state, were explained as by no means militating against the 
stability of such structures when properly made. Roman harbor piers in 
various parts of Italy, composed of piers and arches, permitting a flow of 
water through the harbors for the prevention of silt, were described, and 
especially one near the ancient Puteoli, were given from the examination 
made of them by the Chairman, — the piers being founded in a greater 
depth of water than any other structure on the globe, — about 126 feet. 

Messrs. Yerger & Ord, of Philadelphia, presented the following case 
and remarks : — 

This case is that of a gentleman bom without feet, leaving stumps below the knee 
measuring 6 and 7 inches, which deficiency of nature 
had been supplied by a pair of our Patent MetaUic 
Skeleton Artificial Legs. From infancy to the age 
of about 7 years he had been in the habit of walking 
on his knees, all fours, and getting about in a man- 
ner that best suited his convenience; at the expira- 
tion of the above time, his parents, anxious to bet^ 
ter his condition, employed a country mechanic, who 
made him a pair of wooden legs, and after encoun- 
tering numerous difficulties, he succeeded in gaining 
sufficient use to hobble about on them in an awk- 
ward manner. In December we constructed for him 
a pair of our most approved limbs, which we applied 
on the 19th of this month, (February.) The result 
has been most satisfactory. He now walks with 
greut eomfortt ease, and considerable rapidity, as- 
•cending and descending a flight of stairs, one foot 
over the other, without much difficulty. 

The cut is a representation of the leg. It is con- 
structed of a series of cast-steel ribs and rings, each 
of which have a curved or semi-circular form, framed J 
and united upon the principle of a lattice bridge or ^ 
arch, one piece bracing and sustaining the other, im- | 
parting a great amount of strength and durability, | 
and at the same time exceedingly light; the part be- 1 
low the stnmp being entirely open, prevents any ac- 
cumulation of hot air, moisture, and consequent ul- 
ceration of the stump. The foot is made of wood, with the natural action at the ankle 
and toe joints; the whole arrangement is so much simplified that it requires but little or 
no attention on the part of the wearer to always have his leg in good working 
order. 

Dr. Chas. M. Wetherill made some remarks on Drayton's mode of silver- 
ing glass. 
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A specimen of a double bottle and stopper, made by Varnish, of Lon- 
don, silvered in the interior, it is believed, by Drayton's second process, 
(sealed December 4, 1848 — see Journal Frank. Inst., Vol, xvni., 3d 
series, p. 217,) was presented, and much admired. The blue glass of 
tlie greater part of the exterior vras sufficiently opaque to conceal the 
silver ornamented cavities ground into it to a depth sufficient to reveal 
the inner colorless glass, thereby displaying the brilliant silver beneath to 
great advantage. 

Mr. G. W. SmiA stated that he was now enabled to present to the 
Institute an account of the aggregate extent of all the railways in the 
United States which are finished, including those which will require the 
present season for their completion. They amount to the enormous ex- 
tent of ten thousand six hundred and eighteen miles. If the additional 
extent of those which will certainly be finished in the ensuing year be 
added, the extent will be upwards of twelve thousand six hundred 
miles, more than sufficient, if in one line, to reach round more than half 
the circumference of the globe, and exceeding the extent, in the aggre- 
gate, of all railways in the residue of the globe.* Mr. S. had been 
for many years engaged in these researches. 

Mr. Solomon W. Roberts said that he concurred in the opinion of 
Mr. Smith as to the number of miles of railroad which would be in use 
in the United States in the course of next year. He had studied this 
subject in the West with a good deal of care, and he would say that 
it was difficult for those who were only acquainted with the costly rail- 
roads constructed east of the Allegheny mountain, to appreciate the 
cheapness with which good railroads can be made in the States west and 
northwest of the Ohio river. In his opinion, in less than three years 
from the present time, there will be a continuous line of railroads from 
Philadelphia to the Mississippi river, at St. Louis, and also by Chicago, 
on Lake Michigan, to the Mississippi, at Galena; each line being more 
than a thousand miles long. He made some remarks upon the feuds and 
faction fights among the Irish laborers, and stated that on the Ohio and 
Pennsylvania Railroad, of which he is the Engineer, the great body of 
the laborers are Corkonians, and there has been but little difficulty in keep- 
ing good order, except in a few instances where contractors have em- 
ployed men from different parts of Ireland on the same section. 

Mr. J.Z. A. Wagner, of Philadelphia, presented a model of a feather- 
ing-blade propeller, the action of which was reciprocating, resembling 
the motion of two oars wholly immersed in the water. 

The hour having arrived for adjournment, and the business of the eve- 
ning not being concluded, the meeting adjourned until Tuesday evening, 
for the purpose of discussing the relative value of side wheels and pro- 
pellers, as instruments of propulsion for steamers. 

* It 18 not improbable that between four and five hundred miles in addition may be 
finished by that time, but are not included in this estimate. 
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COMMITTEE ON SCIENCE AND THE ARTS. 

The Committee on Science and the Arts, constituted by the Franklin Institute of the State 
of Pennsylyania, for the Promotion of the Mechanic Arts, to examine a '^Magnetic 
Gauge, for indicating the height of water in Steam Boilers/' indented by Mr. Qeorgo 
Faber, of Canton, Ohio,---RspoBT : — 

That they have examined the construction and operation of the same, and consider it 
to possess the following advantages :-^implicity of construction and operation; freedom 
firom friction, no portion of it working in a stuffing box; durability as to time of use — 
some that have been used four years are as perfect and act as well as when first put up. 

It indicates the exact height of water in the boiler, and the indication is visible. It indi- 
cates its own derangement, for when not working properly the needle becomes fixed, while 
it has a slight tremor when in action. 

Considering this gauge to possess the above advantages, and having tested it for nine 
months accurately, on a tubular boiler using 80 lbs. of steam, the Committee confidently 
recommend it to general use, considering it a valuable improvement, and one that will con- 
duce to the safety of steam boilers in general. 

By order of the Committeci 

William Hamilton, Actuary, 

Philadelphia, February 13, 1651. 



Description of Faber*s Magnetic Water Gauge. 

The gauge consists of so fow parts, and is so extremely simple, that a glance almost at 
the drawings will serve to make it understood. It consists of a heavy copper sphere or 
ball, made to withstand the required pressure; this ball floats on the water inside of the 
boiler, and is attached to a brass rod, cranked near one end, which passes through a long 
pipe or journal, terminating in a circular plate. The end of the rod extends a short distance 
bf^ond the plate, and is fitted to receive a steel magnet, having its positive and negative poles. 
The cranked end of the wire plays in the journal with perfect freedom, having no stuffing 
hoxes or packing of any kind about it; hence there is no friction. 

Outside of the circular plate there is a cap fitted to screw on, forming a chamber for 
the magnet to work in. The frotii of this cap has a recessed space, on the front part 
of whi(^ a dial or index is put A pin projects firom the centre, on which a steel needle is 
placed, and at the outer edge of the rim a glass shade is secured to keep out dust, dec. The 
instrument is put in operation as follows: First, find a proper spot on the firont of the boil- 
er to place the index or dial; this should be a little above the range of the place where the 
middle cock is ordinarily put See that fix>m this place there is room for free play of the 
copper ball inside the boiler. Then drill a hole through the spot selected, large enough to 
receive the stem or pipe to which the index is attached; pass this stem through and set up 
the pinch nut on the inside, pack the outside nut with a pasteboard washer against the 
boiler, screw on the dial cap, and make a tight joint where it meets the circular plated 
Shoe-thread wound a few times round, or fiillers pasteboard will answer but remember, 
put no lead or other cement anywhere on the gauge. Screw on the ball and fill up the 
boiler, adjust the dial and fioat so that the needle wUl lie horizontally , when the water is at 
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the desired working level in the hoiler. If the ball bow has free paasage of aU stayi or 
other obstructions throughout the whole range of motion, nothing can prevent the accu- 
rate working of the instrument. To keep it in perfect order for any number of years, (for 
the magnet has been so prepared that it will not lose its influence,) there is but <Mie thing 
more required, and that attention is only necessary where muddy or other impure water 
is used. It will be seen that steam and water has free access to the magnet chamber 
through the tube. Where bad water is used to make steam, sediment may collect in this 
place, and possibly might interfere with the free action of the magnet To preyent this, 
a small blow-off cock is attached, which must be occasionally opened when these is a head 
of steam on, which will at once drive all sediment out. Any engineer will easily observe 
how oflen this is to be done. In some places it is not requisite for months; in others it 
will be well to do it once a day. lu setting the ball, sometimes a stay interferes with 
the rod on which it is screwed. In this case the rod can be bent up or down to clear iu 
It will also be found too long to be admitted into small boilers: in this case the rod mast 

be shortened, by giving it a wa\'ing shape, thus, ^ • AVhen the rod is left of the full 

length, the graduations on the dial indicate spaces of two inches. 



BIBLIOGRAPHICAL NOTICE. 



^n Elementary Treatise on Statics. By Gaspard Monge. With a 
Biographical JVbtice of the Author y translated from tlie French. By 
Woods Baker, A. M. of U. S. Coast Survey. E. C. & J. Biddle: 
PhUadelphiay 1851. 

The great superiority of the French scientific men in treating their sub* 
jects has been so long and universally acknowledged, that the name of any 
French author of reputation a^xed to a book is in itself a strong recom- 
mendation. Among those vrho have treated on Mechanical subjects, 
the author of the treatise before us is one of the most eminent, and 
was one of the first teachers on the system of scientific education which 
has produced such fruitful and valuable results in France. In all the 
works which proceeded from his pen, the practical applicability is never 
lost sight of in the most abstruse mathematical speculations, and you de- 
scend from the abstract demonstration to the applied problem so easily as 
to tempt the student still farther in his researches. Among the works 

fiven by Monge to the world, perhaps none have been more popular than 
is ^^Elementary Statics," a work which, although originally publi^ed in 
1786, has continued a classical treatise upon its subject until our own day, 
and is likely Ions so to continue. The merits of die work are a strict 
method, simple demonstration, fulness and completeness of subject, and 
a pure and pleasing sWle^ which render his book as agreeable as Yaloa- 
ble, and reduce the difficulties of the student to those intrinsic to thesnb- 
ject itself. The translation which has been given to us by Mr. Baker, 
appears, as far as we have yet had an opportunity to examine it, to be a 
good, clear, and easy translation, and we hope that the publication may 
prove as profitable to the undertakers as it will be to the American student 
of statics. ' Ed. 
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CIVIL ENGINEERING. 



For the Journal of the Franklin Inatitute. 

M>tes on the U.S. Steams/dp ^^MkUgan.^^ By B. F. Ishebwood, Chief 
Engineer U. S. JV. ( With a Plate.) 

The "Michigan" is a three-masted fore-topsail schooner- of- war, built 
in 1843, (I beheve,) on the Northern Lakes, for service in those waters. 
Since that period she has been kept constantly in commission, making 
some eight years of uninterrupted service, excepting when tiie winter 
months compelled her to be laid up in common with other vessels navi- 
gating the Lakes. The following information, taken in part from a care- 
ful examination of her log book, and the rest from reliable sources, will 
be of value as a correct contribution to the statistics of steam navigation. 

Hull. — Length, 162J feet between perpendiculars; beam, extreme, 
27 feet; depth of hold, 12 feet; deep drafl, 8^ feet; light draft, 6 feet 11 
inches; mean draft, 7 feet 7 inches; greatest immersed amidship section 
at mean draft, 183 square feet; displacement at mean draft, 570 tons. 
The hull is composed of wrought iron plates, riveted on T shaped iron 
frames. Thickness of plates, ^ inch, uniform from bottom to top, clinker 
fEistened; size of frames, 4^ x 4 x | inches; distance from centre to centre 
of frame, 2 feet. The machinery and coal occupy 60 feet long in the 
centre of the vessel. Total weight of hull, 607,387 pounds. As the 
Lakes are composed of fresh water, the objection to iron vessels, of the 
rapid fouling; of their bottoms when employed in sea water^ does not apply 
to the "Michigan." 

Vo&. XXI.— Thibd 8isibs<— No. 4.— Apbii, 1861. 19 
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Paddle Wheel — Of the common radial kind. There are 16 sets of 
paddles, and each set is in four pieces; that is, they are split vertically 
and horizontally. The pieces vertically are bolted one on each side of 
the arm, and horizontally, or on the face of the v^'heel, they are arranged 
alternately. The paddle surface is then equivalent to sixteen paddles, 7^ 
feet long and 26 inches broad. Mean immersion of lower edge of pad* 
die, 3 feet 1 inch; diameter of wheel from outside to outside of paddle, 
21 feet. 

The bunkers stow 120 tons of coal. 

Engines. — There are two engines, placed side by side at an inclina- 
tion of 20J° from the keel. They have oak frames, and the air pumps 
work with a solid piston, at the same inclination as the cylinders. Diame- 
ter of cylinders, 36 inches; stroke of piston, 8 feet; diameter of air pump, 
29j^ inches; stroke, 31^ inches; diameter of feed pump, 5^ inches; stroke, 
31 J inches; condenser capacity, 21 cubic feet; hot well, or reservoir, 
capacity, 21i square feet; diameter of outboard delivery pipe, lOJ inches. 
Cylinder valves are of the double balance puppet kind; the steam valve 
having its upper disk 9^^, and its lower disk 8^ inches diameter. The ex- 
haust valve is the same, excepting that the disks change places, the larger 
being below, and the smaller above. Total weight of engines and frames, 
196,000 lbs.; mean cost per pound of engine, 24 cents. 

Boilers. — There are two iron boilers, with single return ascending flues. 
Total heating surface, 1976 square feet; total firegrate surface, 84 square 
feet; steam room capacity, 430 cubic feet; fire grates, f inch thick, with 
f inch air spaces between. Four furnaces in all; width of each furnace, 
44^ inches. Each boiler has four arches below, of the aggregate cross 
area of 12*75 square feet at the bridge wall, and 10 square ^et at the 
back connexions; and five flues above, 16^ inches in diameter, giving 
an agm-egate cross area of 7424 square feet. It will be observed that 
the calorimeter is diminished as the chimney is approached nearly 42 
per cent., which is rather too great a diminution, as will be perceived 
from the following considerations : The temperature of the furnace, though 
it has never been ascertained with any great degree of accuracy, may be 
taken at about 1000° Fahr., which is certainly below the truth; and sup- 
posing the fixed gases, which are the products of combustion, to be de- 
ivered into the chimney at a temi)erature of 400° Fahr., then by the 
law of Mariotte a fixed gas reduces in bulk ^J^ for each reduction of 1° 
Fahr. of temperature; consequently the volume of the gases at the chimney 
will only be 37 per cent, of what it was at the bridge wall; and did their 
velocity continue the same, the calorimeter, or area of flue, should diminish 
iii the same proportion. Now, the velocity of the draft is in about the 
proportion of the temperatures; in order, then, that the products of com- 
bustion may pass ofl" freely, the cross area of the flue should be nearly 
the same throughout. In fact, it will be found that the reduction of the 
calorimeter at the chimney should not exceed about Jth of that at the 
bridge wall. If it be reduced below this, there will be a choking of the 
draft, more imperfect combustion of the fuel, and increased deposition of 
soot. The diameter of the chimney for both boilers was 4J feet; area, 
14,186 sQuare feet; height above top of boilers, 27 feet. 

These boilers had a powerful draft, consuming 18*43 lbs. of bitumin- 
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ous coal per hour per square foot of grate. The proportion of grate to 
heating surface was as 1*00 to 23*52. The proportion of calorimeter at 
the chimney to the grate surface was as 1*00 to 11*31; at the bridge, as 
1*00 to 6*59, which latter is about a mean proportion in practice. The 
consumption of fuel per hour was 1548 lbs.; steam pressure per boiler 
per gauge, 15-5 lbs.; double strokes of engine per minute, 18|; cut off at 
'42 of the stroke from the commencement. It appears from the indicator 
diagrams that (he initial pressure in the cylinder was 2 lbs. less than in the 
boiler. We have consequently ( ( 1 8 J x 2) x 7*068 x 8* x -42 x 2 x 60,) 
104493*3 cubic feet of steam at a total pressure of (14*7 + 13.5) 28.2 lbs. 
generated per hour by 1548 lbs. of coal. To this must be added the 
steam required to fill the spaces between the valves and in the cylinder 
nozzle at (me end of the cylinder, 2-2 cubic feet, and the clearance 
•4— total, 2*6 cubic feet, and 2*6 x (18J x 2) x 2 x 60 — 1 1440. And 
104493*3+11440- 115933*3, which, divided by the volume of steam 
compared. to the volume of water, viz: 941, gives 123*2 cubic feet of 
water evaporated, and taking the weight of a cubic foot of water at 62^ 
lbs., we have 7700 lbs. of water evaporated per hour by 1548 lbs. of 
coal, or in round numbers, 6 lbs. of water by 1 lb. of coal. This is cer- 
tainly a low result, but then the calculation does not include the amount 
carried over by priming, which must have been considerable from the 
small proportion of steam room in the boilers. However, it is evident 
that the proportion of 23-52 square feet of heating to 1*00 of grate sur- 
face is not sufficiently large, with so rapid a combustion as 18*43 lbs. of 
coal per hour per square foot of grate. In the boilers of the "Pacific,** 
on which experiments were tried, (the results of which will be found in 
the Journal of February last, p. 137,) bituminous coal was used, and 
the mean of twelve different varieties gave an evaporation of 7*19 lbs. of 
water per hour per pound of coal; burning per square foot of grate per 
hour 15.04 lbs. of coal. But then the proportion of heating to grate 
surface was nearly as 30 to 1, while the proportion of the calorimeter to 
the grate surface was about as 1 to 5-32, Supposing the absorption of 
beat from the gases to be in the proportion of the heatmg surface and 
quantity of coal consumed, it is evident the calorimeter should enlarge 
in an equal proportion. Now the proportion of heating surface between 
the boilers of the "Michigan" and the "Pacific" was as 23-52 to 30, or 
as 1*000 to 1.276, and the proportions of fuel burnt in equal tiroes was 
as 1*000 to 0*816. Hence the proportional cooling down of the gases 

1*000 1*276 

would be T-7^7r;^»» 1*000 and TT^T^— 1-563. To have obtained results 

1 '000 0*olo 

somewhat similar to the "Pacific's," the calorimeter of the "Michigan" 
should have been made in this proportion to the "Pacific's;" that is, 
1*563 X 5*32—8*315; that is to say, the proportion of calorimeter to grate 
surface in the "Michigan" should have been as 1*000 to 8*315; whereas 
it was at the chimney much less, viz : as 1*000 to 11*31, though more at 
the bridge, viz : as 1*000 to 6*92. It therefore appears the calorimeter 
was too small in the "Michigan's" boilers, taking those of the "Pacific" 
for the standard, which gave considerably better results. Weight of 
"Michigan's" boilers and chimney, 68,000 lbs.; weight of water in 
bo'ders, 50,000 lbs. 
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Performakce. — The mean speed of the "Michigan," between Sep- 
tember, 1845, and August, 1847, taken from her log, and computing the 
distances from Mitchell's Map of the Lakes, that being the latest authority, 
is 10*4 statute miles per hour. Mean revolutions of the wheels per 
minute, 18^; slip of the centre of reaction of the paddle, 20"1 per cent; 
oblique action of the paddle 13*1 per cent.; mean effective pressure on 
piston by indicator, 18*44 lbs. per square inch; real horses power develop- 
ed by engines, 333-66. 

Loss of Power by the Mr Pump, — The power required to work the 
air pump can be easily computed from the appended indicator diagram, 
plate 3, taken from it. The pump being a forcing one, the mean pies- 
sure taken from the diagram will represent the whole power required to 
work it. The capacity of the pump is 12*25 cubic feet; that of the 
cylinder 56*544, and the pump makes one discharging stroke to every 
two strokes of the cylinder; their capacities will therefore be relatively 
as 12-25 to 113*088, or as 1*000 to 9*232. The mean pressure upon the 
pump piston is 6-625 lbs. per square inch; it is therefore equivalent to 

Q t^oo ) 0*718 lbs. on the steam piston, and 0*718 is 3*9 per cent, of 

18-44; that is to say, the power required to work the air pump, exclusive 
of the friction of its piston and journals, is 3*9 per cent, of the total power 
developed by the engine. 

By an inspection of the diagram, it will be observed that the forcing 
stroke commences at A, and that not until the piston has accomplished 
three-fourths of its stroke, that is, arrived at B, is there any discharge 
from the pump; the curved line A B is a hyperbola, and formed by the 
compression of the vapor and air in the pump. At the point B, a sudden 
discharge of water and air seems to have tal^en place, accompanied by 
as sudden a reduction of the pressure, which, however, rapidly rises till 
at the point C it is again at a maximum; another discharge then seems to 
take place, followed by a reduction (though a considerably less one,) as 
before, and then another rise, not so great as before, and so on. When 
the delivering stroke is accomplished, and the piston commences its return 
at D, the outboard delivering valve closes, and the pressure immediately 
falls to 12^ lbs. below the atmosphere, which is retained until the com- 
mencement of the following delivering stroke. By now observing the 
indicator dia^am, taken from the steam cylinder, it will be perceived 
that the maximum condensation in the cylinder was only 11^ lbs. below 
the atmosphere, being less by 1^ lbs. than in the air pump. At the same 
time the gauge attached to the condenser showed 27 inches, or 13^ lbs. 
below the atmosphere. The gauge must therefore have been inserted 
near the jet, and shows how little reliable are its indications unless it be 
attached to the proper part of the condenser; for it is wholly impossible 
that the condensation can be better in the condenser than in the pump, 
and yet the gauge here shows it to be 1 lb. better; and from the high pro- 
fessional character of the engineer who took the diagrams, I am persuaded 
his gauges and indicator were in good order and accurately adfjusted. 

The height from the bottom of the air pump piston, at the termination 
of the delivering stroke, to the mean level of the water outside the vessel, 
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is 4^ feet; this column would balance a pressure of 2 lbs., consequently 
the delivery yalre should have raised, had there been no other resistances, 
vrhen the indicator showed a pressure of 2 lbs. above the atmosphere; 
but the diagram shows it did not raise until the pressure amounted to 
10 lbs. above the atmosphere. Where did this additional resistance, equal 
to 8 lbs., come from f Clearly from friction of the water on the sides of 
the pump, reservoir, and delivery pipe; from the weight of the delivery 
valve, and from the contractions of the delivery pipe and consequent high 
speed at which the water had to be forced through it, together with the 
consequent greatly increased friction, for the friction and resistance in* 
crease as the square of the velocity. There was also a very strong back 
pressure of vapor from the reservoir, owing to the small size of die de- 
livery valve. 

The area of the pump was 671*95 square inches; of the delivery pipe 
only 86*59 square inches, or the pump area was 7-76 times that of the 
pipe. The capacity of the reservoir was 21 J cubic feet; that of the 
pump 12J cubic feet, or the reservoir was 1*755 times larger than the 
pump, llie reservoir had no standing or air discharge pipe, and the 
delivery pipe let out at the centre of its height. Now, at each stroke of 
the pump there was discharged one-fourth of its capacity into the reservoir, 
and had the reservoir been free of water, there would have been but 
little resistance from the compression of the air within it; the capacity of 
the reservoir comparatively with the bulk of water thrown into it per 
minute being about seven times greater. But the reservoir was situated 
almost wholly below the level of the outside water at mean draught, there 
bein^ only about 4 cubic feet of space in the top above the outside water 
level, or only one-fourth more than the bulk of water discharged into it, 
and this bulk was discharged into it during the short time the piston was 
performing one-fourth of a stroke, or in -j^'^ths of a second. The outlet area 
being 7*76 times less than the inlet area, could give but little relief during 
T^jjths of a second. We consequently see the back pressure on the delivery 
valve rising 8 lbs. above what it should be, principally from the compres- 
sion of the air in the top of the reservoir. This increased back pressure is 
a total loss, for the closine: of the delivery valve on the return stroke shuts 
it off, and prevents it from giving back by its expansion, the power ex- 
pended on its compression. For the want, then, of a standing pipe, or ex- 
tension of the reservoir above the water level on the outside, and open to 
the air inside the vessel, and to the want of an outboard delivery pipe of a 
suflSciently large area, we perceive that a considerable unnecessary ex- 
penditure of power has to be made by the engine in working the air 
pump. Practical data is only valuable when we reason upon it and as- 
certain its results; in that case failures are nearly as valuable as success- 
ful experiments; otherwise bad and good are confounded; and it is im- 
possible to predicate of any essay, whether it will be as good, better, or 
worse than its predecessors. 

The diagram, taken from the steam cylinder, which I have added, 
was not taken at the mean point of cutting off, but was taken with the 
mean pressure of steam in the boiler per ^uge, viz : 15*5 lbs. per square 
inch — cutting off at one-fourth the stroke. Mean effective pressure, 
14*4 lbs. per square inch; double strokes per minute, 18; vacuum incon- 
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denser per gauge, 27 inches. When this diagram was taken, the yessel 
"was very light. 

The cut^olTused was Sickle's arrangement, as originally patented; that 
is, the valve was tripped from the lifting rod. The diagram shows the 
steam valve to have had no lead; the exhaust valve did not open until 
the steam stroke was entirely performed, and it seated before the exhaust 
stroke was completed, custdomng the steam at A. 

The space between the valves and in the cylinder nozzle added to the 
clearance make 2*6 cubic feet to be filled wiih steam before each stroke 
can be commenced : this steam is not entirely lost when the engine works 
expansively; — it would be entirely lost did the steam follow for the full 
stroke; and this loss will become less and less in proportion as the steam 
is worked more and more expansively. In the present case of the 
"Michigan," 2*6 cubic feet is equivalent to 0-368 foot on the length of 
the cylinder. The mean effective pressure in the cylinder for the whole 
stroke of 8 feet being 18-44 lbs. per square inch; the total power developed 
by the engine can be represented by 18-44 X 8*= 147-52. The effective 
pressure at the end of the stroke (at which pressure the exhaustion takes 
place) is 8-5 lbs.; consequently the power lost by filling the vacuities 
before the stroke commences, can be represented proportionally by 
8-5 X 0-368« 3-128, and 3-128 is 2-12 per cent, of the total power, 147-52; 
therefore, 2' 12 per cent, of the total power developed by the engine has 
been thus lost. 

Indicator Diagram from the Steam Cylinder* — Steam pressure in boiler per gange, 
1 5*5 lbs. per square inch. Vacuum in condeiuer per gauge, 27 incbea. Strokes of pialon 
per minute, 36. Veaael Tery light. Mean effective pressure 14*4 lbs. per square inch. 
Area of valve opening 121-66 square inches. Capacity of cylinder, 56*544 cubic ieeL 

Indicator Diagram from Air Pump^ — ^Temperature in air pump, 100® Fahr. Mean 
effective pressure, 6-62o lbs. per square inch. Capacity of air pump, 12^ cubic fteL 
Capacity of condenser, 21 cubic feet. 



Railway Traffic* 

The railway traffic for the past year presents a gratifying result— 
we mean as to the increased amount of it. Increased profits aie another 
matter, dependent in a principal degree on the capital accounts remaining 
stationary, or nearly so, which unhappily has not by any means been the 
case. Well, the traffic of 1850 has exceeded that of the former year by 
no less a sum than 1 ,741 ,4l8i. The traffic of the past year ( 1850) reach- 
ed the figure of 13,142,235/., and is derived from 6733 miles of railway, 
including those comparatively few Companies, old and new, who do not 
publish their returns in the regular way, but who cannot nevertheless evade 
a knowledge of the true amount of their traffic, or a very near approxi- 
mation to it. This gives an average receipt per mile per annum of 1944/. 

But if we confine ourselves to the amount of traffic as furnished by the 
publishing or above-board Companies, rejecting that of those who with- 
hold their traffic returns, we find the receipt per mile per annum ranging 
higher, simply because it is only the very inferior lines which avoid publica- 
tion; the Imes with very mean traffics. The average then rises to 2227/. per 
* From th« London Railway Joonul, No. 606. 
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mile per annum. The traffic of the publishing Companies amounts, during 
the last year, to 12,755,235/.; the miles open at the end of the year 
•were 6257. But we must not, of course, divide the receipt of 12,755,235/, 
by the miles then open (6257) to get at the receipts per mile per week. 
That would be very fallacious. For the 6257 miles were not open during 
the whole of the year. On the contrary, at the beginning of the year, 
only 5256 miles were open, or about 1000 miles less. The mileage went 
on increasing week after week, and month after month, until it reached, 
at the end of the year (in respect to the publishing Companies) the extent 
of 6257 miles. We get at the year's average per mile by adding up the 
week's averages per mile, a method by which truth, as near as it is pos* 
sible to reach it, is arrived at. We may then say thatthe average mileage 
receipt per annum of all the publishing Companies was, for 1850, 2227/. 
And it is useful to make this separation of the publishini^ Companies from 
the hole-and-corner ones for the sake of comparison with past years, for 
which we could not possibly make any estimate of the secret Companies' 
traffic. 

In comparison with former years the traffic per mile per annum stands 
thus: 

For 1842 it was £3118, For 1847 it waa £2870, 

" 1843 « 3085, « 1848 « 2556, 

« 1844 " 3278, " 1849 *< 2302, 

« 1845 " 3469, " 1850 « 2227. 
« 1846 « 3306, 

Observe how the traffic increased per mile from the year 1842 until 
1845, when it reached its maximum. And then from 1845 to the last 
year, how it sank down, like the mercury in bad weather, to the very 
lowest point it has yet reached, viz., 2227/. But it is satisfactory to no- 
tice that the difference between the last year's traffic and that of the former 
ones is much less, notwithstanding that we have had a greater number of 
miles opened in 1850 than in any one of the former years. For, during 
the year 1843 there were 56 miles opened; during 1844, there were 
194 miles opened ; during 1845, there were 263 miles opened ; 
during 1846, 593 miles; during 1847, 839 miles; during 1848, 975 
miles; during 1849, 835 miles; and during 1850, more than lOOK) miles. We 
must, however, here remark that, although there were for the purposes of 
this table more than 1000 miles opened during the past year (1850,) yet, 
in point of fact, only 591 were opened during that year. The additional 
four or five hundred miles were in reality opened during former years, 
but in pursuance of that narrow-minded policy which demeans a good 
deal of railway management, the Companies opening those four or five 
hundred miles did not immediately publish the traffic returns of them, 
because forsooth, they (the directors) wished to have a short time to 
themselves for the traffic to develope itself ; fearing that the "public" 
should be " alarmed" by what they called a *' premature" publication, 
albeit the public, that is, the Shareholders, took much greater alarm by 
being kept in the dark, and did not at all relish the circumstance of the 
Directorates keeping the information as to how the traffic was getting on, 
entirely to themselves. 

There is now every probability of the mileage traffic not only ceasing 
to decrease, but to begin again to take an upward tendencv. But really 
and truly, it depends much upon whether the Directors and Shareholders 
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will be prudent. If tbey resolve to make for tbe present as few more 
miles as possible, tben we cannot doubt that the mileage receipts would 
soon tend upwards, and, as a consequence, the dividends increase. Sup* 
pose for the sake of argument, that the mileage now stopped at what it 
is, and the capital accounts were closed, does any one think the traffic 
per mile would not go on increasing? So extremely sudden and decisive 
a step we know will not be taken. The lines three-parts finished must 
be completed. The present mileage must be further increased to some 
extent. In that there is no danger. The danger is, that Directors and 
Shareholders will not be true to their own interests ; or that Directors will 
go mad again, and Shareholders renew their foolish and almost criminal 
state of indifference ; that between them they will rush again into the 
wildest speculation, or not now close up as quickly as they can. If Di- 
rectors will do their duty, which we think we are fully warranted in saying 
they certainly will not, unless the Shareholders look well after ihero, there is 
little fear that in course of time railway matters will be righted. The traffic 
of this year is expected to do something material in rectifif*^tion of them. 

The 6733 miles, including those "little goes" who sinfe 'Into the back 
ground, and do all they canto avoid publication, have cosr the enormous 
sum of 230,522,731/., being at the rate of 34,238Z. per mile. 

The closing of the capital accounts, that is the great object at which 
the Shareholders should strive ; and yet it is the very one which we were 
jeered at for being the first to moot. We wanted the capital accounts for 
the old lines closed at once, and those for the new closed as soon as 
possible. For, just see how the keeping of them open works. Share- 
holders have vamly flattered themselves with the belief that tlie new and 
cheaper railways were bringing down their average mileage cost. No 
such thing. Instead of that, the average mileage cost has been going up. 
In 1842 the cost per mile was 34,690/.; in 1843, 36,360/.; in 1844, • 
35,670/.; in 1845, 35,070/.; in 1846, 31,860/.; in 1847, 31,709/.; in 
1848, 34,234/.; in 1849, 35,214/.; and in 1850, 35,229/. So that not- 
withstanding all the new and cheaper lines, it is actually now higher than 
in 1842. And it will go on increasing if Shareholders do not go on 
supervising. The "improvements" of the lines will never cease as long 
as Shareholders are simple enough to pay for them, or subscribe large 
sums of money without knowing to what they are applied. 

With good management there is great hope, and trusting that means 
will be taken to obtain it where it is wanting, and keep it where it is 
found — and determined to do our part towards railways — we think we 
might wish our readers a happy new year. 



Mw Method of Preventing Incn^tations in SteamrBoileis.* 

Mode of preparation, by M. Saillard, of Nantes: — Catechu, 100 lbs.; 
subcarbonate of potash, 50 lbs.: subcarbonate of soda, 50 lbs.; common 
resin, 10 lbs.; lime, 20 lbs.; water, 300 lbs. — 1. Boil for 20 minutes the 
subcarbonate of potash and soda with the lime and resin, with 200 parts 
of water; remove the fire, allow the mixture to setUe, and draw off the 
clear liquor. — 2. In another boiler, make a decoction of the catechu, in 
* From the London Mining Journal, No. 802. 
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the remainder of the water; after boiling for 10 minutes, pass the decoction 
through a fine hair or silk sieve, and add to it the liquor obtained in the 

Srevious process; stir the mixture, and keep it in well-stoppered vessels, 
lode of application: — The boiler having been well cleaned, introduce 
through the man-hole, as soon as the boiler is half-filled with water, a \ lb. 
of the resinous double subcarbonate of soda and potash per horse-power 
every six weeks. The quantitv above-mentioned should be introduced 
every six weeks, by means of the feed pipes, when the steam is low. 
For marine boilers, introduce 3 lbs. of the preparation every four hours 
into the boiler for every 100 horse-power, and blow off once in every 
eight hours. The blowmg off should be performed 10 minutes previous 
to the introduction of the preparation into the boiler. 



Increase of Railway Traffic.* 

We have u<"ially considered that the traffic of the country increases 
annuallv abou iOper cent., so that in the course of ten years the traffic 
would be doubicd. Of course this must have a limit. Increase at this 
rate could not go on for ever. Thus it appears from the following 18 
lines, on which there has either been no increase of mileage or a very 
trifling one, that the old lines have a less increase than the new, and the 
older they are, generally speaking, the less the pro rtUa increase. 

Increase per cent on the traffic of the 
year 1849, during the year 1850. 

Midland, • • -2} 

Brighton, • * • 6} 

Caledonian, * * * H 

NewcasUe and Carliale, * • 8^ 

Southwestern, • • • 9 

Bristol and Exeter, • • lOJ 

York, NewcasUe, and Berwick, • • Hi 

Ulster, • . • • 14 

Bel&st and Ballymena, • • '19^ 

Great Southern and Western, • 20 

South Devon, • • '21 

South Eastern, • • • 23^ 

York and North Midland, • • 25 

Lancaster and Carlisle, * • 28 ) 

Shropshire Union, * ■ « 30 

Leeds and Think, • 46}' 

Chester and Holyhead, • -64} 

Eastern Counties (decrease) * — 4^ 

Mean 19 per cent 34U 

The mean annual increase, it will appear, is at the rate of 19 per cent., 
or nearly double our estimate. But the past has been a rather extraor- 
dinary year. Traffic has increased much more rapidly than for years 
before, so that the year 1850 does not, therefore, present a fair measure 
of the average increase of traffic. Neither is it likely that the present 
year vrill. We might this year have a rise in the passenger traffic of 
possibly 50 per cent, or more over the past. Excluding these anomalous 
years, we do not think we shall err much in fixing 10 per cent, or about 
the half of the past year's increase as a fair annual average. If no more 
* From the London Raiiwmj Journal, No. 606. 
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1845 follies are therefore committed, railways will shortly come round to 
a fitting state of prosperity. 

One or two special observations on this table may not be amiss. Gene- 
rally speakingi it will be observed that the old lines present a less per 
cent, increase than the new ones, arising jGrom the well-known fact, that 
the traffic of railways, like many other works of the creation, require 
tim^ for development. Full traffic does not come on a railway as soon 
as it is made, though it lie between towns whose traffic has no perceptible 
increase. It takes time to turn traffic out of its old channels. People 
are naturally averse to sever old connexions, and adopt new ones and 
new courses all at once. They must be coaxed and brought to them 
gradually. 

On the Midland, it will be noticed, that there has been the least mcrease, 
and, on the Eastern Counties, a decrease of 4^ per cent. Both of these 
lines are exposed to a competition with the Great Northern, which is no 
doubt a reason for the falling off; but whether it explains the whole of 
it, we do not pretend to say. On the Midland, the goods have very much 
increased, for which the line is well situated, provided the Directors and 
the Directors of the Great Northern, will but work comfortably toother. 
Had it not been for the increase in the goods department, the falling off 
would have been great. The Eastern Counties ought to have been a part 
of the Great Northern between Cambridge and London, as we always 
contended. The saving of capital would have been great to the latter 
Company, and the traffic, at however small a rate carried, would have 
been a god-send to the former, while the line would have retained a good 
part of the traffic it then had, as its own proper traffic. 

It was a great mistake in both Companies to have two lines so near and 
parallel, which we did all in our power at the time, publicly and privately, 
to prevent. Both directions, however, were occasionally mad, or when 
the one had any reason the other had not. 

The Leeds and Thirsk, and the Chester and Holyhead, in their per 
cent, increase have distanced all the others, and almost jumped out of the 
class. They are both new lines, and had both great room for that increase, 
which we are glad to find they have realized. 

While there is ^od reason for gratulation in the increases which the 
above table exhibits, we cannot help feeling regret at some of the facts 
disclosed. 

It there appears that the average cost per mile has increased firom 
31,860/. on 2610 miles opened in 1846, to 35,229/. on 6238 miles opened 
in 1850, at the same time that the traffic has decreased from 3305/. per 
mile at the former period, to 2227/. at the latter. In other words, the 
cost per mile has increased 11 per cent., and the traffic has decreased 
33^ per cent, or three times as fast. 

This is by no means an encouraging feature, yet it is to be hoped, the 
gradual increase of traffic will presently make all right. To accomplidi 
so desirable an object, however, it will require the greatest vigilance and 
honesty of purpose on the part of railway boards. 

Another feature must not be overlooked in this mileage decrease of 
traffic, namely, that passengers and goods are both carried at less tarifls 
than they were, with, it is true, a less expense, but not a proportionally 
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less. The consequence is, that the profits must decrease faster than the 
traffics have. Hence, one reason why the dividends have so much sunk. 
Several reflections might be made on these less favorable features ; 
but we are not disposed to indulge in them, or to damp the joyous feel- 
ing that all must experience, in the decisive proofs of the growing traffic 
of the country. All that we want to do, is to impress on Directors the 
necessity of caution in future extensions, and upon Shareholders to be 
careful how they encourage or sanction them. There is evidently a 
vitality in the railway system, which will, if not crushed with new and 
profitless burthens, grow out of all the difficulties with which, by the folly 
of Directors and — it must not be concealed — the rapacity of Shareholders, 
it has been pressed down and encumbered. 



Statistics of Railways.* 

By a work recently published, it appears that there were in operation, 
at the commencement of 1849, in different parts of the globe, a total length 
of 18,656 miles of railway, on which a capital of 368,567,000/. had been 
actually expended. Besides this, it is estimated that there were, at the 
same epoch, in progress of construction, a further extent of 7829 miles, the 
cost of which, when completed, would be 146,750,000/. Thus when 
these latter lines shall have been brought into operation, the population of 
Europe and the United States (for it is there only that railways have made 
any progress) will have completed, within the period of less than a quarter 
of a century, 26,485 miles of railway; that is to say, a greater length than 
would completely surround the globe, at a cost of above 500,000,000/. 
sterling. To accomplish this stupendous work, human industry must have 
appropriated, out of its annual savings, 20,000,000/. for twenty-five suc- 
cessive years. 



Statistics of Steam Power in France.\ 

There are 5607 manufactories in which steam machinery is employed. 
Of boilers, the number is 9288, of which 8776 were made in French 
establishments. These boilers represent a force of 65,120 horses' power, 
calculating the horse power as 75 kilogrammes (180 lb.) raised one metre 
(1 yard) per second. They represent the available force of 195,361 
draft horses and 1,367,530 laborers. The number of boilers employ- 
ed in the preceding year was only 8023, and only 4033 establishments 
existed in which steam power was used. The length of railway now 
open for traffic is 2171 kilometres (1300 miles), on which are employed 
725 locomotives. The number of steam trading vessels is 279, — tonnage, 
40,098 tons. They are propelled by 502 engines, constituting a total 
power of 22,893 horses. The merchandise transported by these vessels 
amounted to 780,948 tons. The progress of steam navigation in France 
is thus indicated: In 1835 there were 75 steamers, by which 1,038,916 
passengers were carried, and 88,140 tons of merchandise; last year there 
were 279 steamers, 2,808,886 passengers, and 730,948 tons. — Journal 
des Debats. 

• From the London Builder, N% 414. j Ibid. 
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^ JfoveUy in Railway Management^ 

This is a principle which we have long since advocated in the JlrHzan, 
It will be remembered that, in Mr. Leclaire's factory, in Paris, all the 
men have a share in the profits of the business. 

The dividend declared by the London and Brighton and South Coast 
Railway Company, at a meeting of the proprietors held on the 24th, was 
£2 12s, per cent, for the half year, leaving a surplus balance of profits 
of £4248. The total receipts for the half year have been je306,219, 
being an increase of JBl 9,862 over the corresponding period of 1849. 
The total increase of income has been at the rate of 17f per cent, during 
the last three years, whereas the expenditure has been 12}, occasioned 
by the amount of renewals. 

Two important features are shown in the present report. It is intended 
that the principal officers of the company, upon whose exertions its 
prosperity in a great measure depends, shall benefit by the increase of 
dividend in each year, so that for an advance of 1 per cent, of dividend, 
they shall receive an advance of 25 per cent, on their salaries. As re- 
gards the other servants of the company, it is intended to provide a 
retiring pension in the event of their being disabled or superannuated in 
the company's service; JBIOOO annually will be appropriated towards a 
benevolent fund for this purpose. 



Tlie VeniUaiion of Collieries^ Theoretically and Practically Considered. 
By Mr. William Price Stbuve, M. Inst. C E.\ 

The author commenced by showing that the general principles which 
ought to govern the ventilation of collieries were — 1, That a current of 
air through the channels of collieries, at a velocity of five feet per se- 
cond, was sufficient for most purposes. 2, That a current exceeding 
that velocity would only be attained at the expense of leakage and 
other evils. 3, That, in order to obtain the requisite supply of fresh 
air, the channels of a colliery or mine ought to be enlarged, according 
to the exigency. In the process of laying out a mine, a sub-division 
occurred by which the workings were apportioned into numerous com- 
partments, which facilitated the system of splitting the current of air, or 
diverting it into numerous channels, giving to each compartment a sepa* 
rate and, therefore, more effective ventilating force; at the same time the 
area of the channel was enlarged, and the aggregate length of the air- 
tube shortened, so that it was quite practicable to pass through the work- 
ings of a mine three hundred cubic feet of air per minute for each man 
employed. A comparison of the dimensions of the air passages and the 
velocities of the currents in numerous collieries led to an estimate of 
motive power required to produce the results attained in the best venti- 
lated mines, in case of the employment of a steam engine and air pumps. 
This power would have varied between 23 horse power and 26 horse 

* From the London Artizan, for Febmary, 1851. 
t From the London Railway Journal, No. 699. 
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power. The efficiency of furnace ventilation was always increased bjr 
the depth of the shafts, especially if they were entirely devoted to the 
purposes of ventilation, irrespective of the working of the pit. The 
experiments of Mr. N. Wood, Mr. 6. Elliot, Mr. H. Vivian, and other 
mining engineers, were then quoted, to demonstrate the insufficiency of 
the ^'steam jet" as a means of promoting ventilation, showing that it was 
a most wasteful application of power, when compared widi the steam 
force employed to work Stniv6's mine ventilator at the Eaglesbush Col- 
liery. This apparatus consisted of two hollow pistons, resembling large 
gasometers, plunging into cisterns of water, and having inlet and outlet 
valves. The pistons received alternate motion from a small steam engine 
of 5 horse power, and being filled and emptied at each revolution of the 
crank, produced a regularity of current and a degree of copious ventilation 
hitherto unknown in the mines to which they had been applied. The 
small cost of their establishment — only about one hundred pounds for an 
extensive mine — joined with the little liability to getting out of order, 
was much in their favor. The paper terminated with copious extracts 
from the able mining reports of Mr. John Phillips and Mr. Kenyon 
Blackwell, confirming all the positions assumed by the author. The dis- 
cussion upon this paper was announced to take place at the next meet- 
ing, Tuesday, November 26, until which time the meeting was adjourn- 
ed.— Proc. Inst. Civ. Eng.y J^av. 19, 1850, 



Cornish Engines.* 

The number of pumping engines reported this month is 27. They 
have consumed 2081 tons of coal, and lifted 19,000,000 tons of water 10 
fathoms high. The average duty of the whole is, therefore, 52,000,000 
pounds, lifted one foot high by the consumption of 94 lbs. of coal. — Lean^s 
Engine Reporter ^ Jan. 8, 1851. 



Messrs. Clark and Motley* s Patent Locomotive Steam Carriage for Com- 
mon Roads. \ 

These gentlemen have put forth a prospectus, in which they show that 
the capital cost of a steam locomotive carriage for the common roads is 
600/., and that the produce from 30 passengers per day, at Id. per mile, 
would be 12/. 10s., and that the working expenses, including 5 per cent, 
interest on the capital, would amount to 3/. 5*. 6d. per day, leaving the 
large profit of 9/. 4s. 6d. per day. But we arrive at quite a different con- 
clusion, and that we do without disturbing the working expenses, and the 
number of passengers carried. For we say that the passengers who would 
travel by such a vehicle, would be of the same class as those who travel 
by railway, the common road steam carriage being, in fact, in competi- 
tion with the railway system. Very well. What do railway passengers pro- 
duce as an average.^ Why, the average is under 2*. 6d. each. Therefore, 
*FTom the London Railway Journal, No. 608. f ^^ ^o* ^'^* 

Vol. XXI^— Taimn Sisixs.— No. 4.— AjpaiL, 1861, tO 
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Civil EngvMering, 



if the common road steam carriage only took 30 passengers a day, as 
Messrs. Clark and Motley calculate, the receipts would, at railway fare, 
amount to under 4/. a day ; but as the railway fare averages nearly 2d. 
a mile, and Messrs. Clark and Motley mean to carry at \d. a mile, their 
receipts would be only about 21. a day, instead of 12/. 10^., leaving a 
formidable deficit instead of a lumping surplus on the working of a day's 
journey. The expenses would be (mcluding the 5 per cent, mterest, 
which amounts, however, to only Is. 8d.) 3/. 5*. 6d. per day ; the re- 
ceipts say 2/; loss 1/. 5^. 6d. 

Now this is the result, taking- their own figures both in regard to ex- 
penses, and carrying 30 passengers a day. 

If they want to show a surplus, they must alter the number of passen- 
gers they will carry ; for it is not reasonable to expect their passengers 
will produce more than railway passengers. 






PlaU'Iron Girder Bridges.* 

The annexed engravings show the construction of one of the numerous 
bridges which have been designed by Mr. Martin, the engineer, to cany 
the railway from the London and North- Western Railway to the East and 
West India Docks. It carries the railway over Randolph street^ Camden 
Town. 



Fig.S. 





The peculiarity consists in constructing the bridge with two side girders, 
each of a single web, of plates of iron, 71 feet long, 6 feet 7^ inches hij^, 
* From the London Architect, for November, 1860. 
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and yV'^in. thick; put together with plates 5 inches wide, overlapping the 
vertical joints, and f-inch rivets placed 3 inches apart, and fixed to the 
top and bottom plates by an^le iron 3 inches wide, and |-inch rivets. 
The bottom plate is 2 feet 8 mehes wide, made with y^^-inch plates in 
lengths of 8 feet each, with plates overlapping the joints 6 inches wide. 
The outer flanch is curved down 1 inch, to throw off the wet; the top 
plate is 2 feet 8 inches girt, made with /9-in. plates, excepting the three 
middle plates, which are |-inch in thickness; the top is curved down 5 
inches, and put together with inch rivets. The girders are stiffened bv eight 
verticjJ plates on each side of the web, of A-m. iron, fixed by angle iron 
3 inches wide, and f-in. rivets placed 4 inches apart. There are also two 
similar stiffeners at each end, of |-in. iron. The top plate is further stif- 
fened by stays of T-iron, 5^ inches wide between each pair of stiffeners. 




Fig. 3. 



Fig. 4. 



The cross girders are 24 feet 6 inches long, and 1 foot 4 inches high, 
made with f*inch plates in three lengths, and stiffened by angle iron top 
and bottom, and on each side, 3^ inches wide, and fastened with }-ind^ 
rivets 4 inches apart. The ends of these cross girders rest upon the two 
girders first described. 

Fig. 1 is a cross section of the bridge. Fig. 2 is a ade view of part of 
one of the longitudinal girders. Fig. 3 is an enlarged section of one of 
the girders, showing the stiffeners. Fig. 4 is a section through the same 
girder, showing the stays to stiffen the top plate. 
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East Indian Railway.''^ 

The operations of the Bengal Railway Company have been much im- 
peded by the delay of Goverament in providing the necessary legislative 
authority to take the ground for the line. The electric telegraph is pro- 
gressing rapidly, and the entire line will be laid down as far as Diamond 
Harbour by Christmas. The progress of laying down the wires (which 
are covered with resin, and protected by earthenware pipes) is at the rate 
of about three miles a day. — Indian Correspondent of The Times. 



Public Works at Mgeria,\ 

In the report from the Minister of War to the Legislative Assembly, in 
the spring of 1850, it is stated that, subsequently to the occupation of 
Algeria, there have been executed in that colony, at the expense of the 
mother country, no less than 3270 miles of road ; 18,959 acres of marsh 
lands have been drained ; 278,000 yards linear of irrigation channels ; 
and 82,057 yards of main drains or ditches ; and 127,000 yards of aque- 
ducts or water courses have been constructed ; 91,900 yards linear of 
street have been formed or regularized in the divers towns; and nearly 
32,000 yards linear of sewers formed in them; barracks have been erected 
for 40,000 soldiers, and hospitals for 5000 invalids. The port of Algiers 
has been improved, and important works begun at several other points 
on the coast. Churches for the Christian population, mosques for the in 
digenous races, have been restored, and new ones built where needed. 

The country in which these works have been executed is only 77,120,000 
acres superficial (France itself being 131,966,525 acres nearly,) including 
the Little Desert, which occupies above two-thirds of the surface. The 
densely peopled portions, are the civil territories of the Prefectures of 
Algiers, Oran, and Constantine, whose total surfaces are only 706,902 
acres. The population in 1848, consisted of 64,123 Frenchmen, 55,141 
other Europeans, mostly Maltese, Spaniards, and Sicilians. The different 
sexes and ages are — men, 49,839; women, 34,937; children, 34,488. 
The indigenous population is supposed to be three millions ; and the 
army of occupation 60,000 men. 



Wrought Iron Beams for Steam Engines.X 

The beams of steam engines, as most persons are aware, have hitherto 
been made of cast iron, which is liable to break. The attempt to make 
them of malleable iron, was never dreamt of; and when we state that 
rolled beams are now to be seen at the depot of the York, Newcasde, and 

*FTom the London Railway Journal, No. 606. 
tFrom the London Architect, for November, I860. 
^From the London Mining Journal, No. 798. 
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Berwick Railway, the announcement will be received in many quarters 
with surprise, if not incredulity. We saw the monster plates, however, 
with our own eyes (the largest plates ever yet rolled,) measuring 17 feet 
in length, 4 feet 8 inches in breadth at the widest part, and l| inch in 
thickness. Each plate weighs upwards of 1 ton 4 cwts. These plates 
were manufactured at the Derwent Iron works, Consett, and are on their 
way to Messrs. Tod and Macgregor's works in Glasgow, to form part of 
a large marine engine : they are much lighter, and, consequently, less 
cumbrous, than the ordinary cast iron beams, and infinitely safer. 



AMERICAN PATENTS, 



List of American Patents which issued from February 18, to March 11, 1861, (tn* 
elusive,) with Exemplificaiions by Charlss M. Kxi.i.kr, late Chief Examiner of 
Patents in the U. S, Patent Office. 

13. For an Insulated Fusible Plug for Steam Boilers, £. H. Ashcroft, Bofton, Ma«M- 

chusetts, February 18. 

Claim. — ^''What I claim as my invention, is the arrangement herein described, for 
surrounding a fusible plug and its case, by a stratum of air, in such manner that the plug 
shall promptly melt and giwe warning, after the water gets low in the boiler, but before 
the boiler plate, to which the apparatus is applied, is left bare of water, substantially as 
herein set forth. 

<<I also claim the arrangement of the stopper and plug case, substantially as herein de- 
scribed, for stopping the escape of steam, to admit of the replacement of the ftisible plug, 
without blowing off the steam or water from the boiler, after the plug has melted, sub- 
stantially as herein set forth. 

<*I likewise claim the method of preventing the waste of the metal of the plug, after it 
has melted, by supporting it in a closed socket, the lower unoccupied part of which is of 
sufficient capacity to receive and retain the metal when melted, and to allow the steam to 
pass over it to escape." 

14. For an Improved Annular Steam Boiler; Thomas Champion, Philadelphia, Penn- 
sylvania, February 18. 

"The nature of one of my inventions consists in closing the annular'water spaces of my 
concentric boiler, by means of metallic tapered rings, by which the ends of the cylinders, 
of uniform length, can be closed even and fair at both ends, so as to stand the fire, and 
leave only the required space for fire, and so that the constructor can get the rivets in on 
one side, and at the same time have room for riveting them on the outside. 

<* Another of my inventions and improvements consists in connecting the lower parts 
of the annular water spaces, each to each firmly, the upper and inner to the lower and 
outer one, answering the four-fold purpose of bracing the boiler below, or, if needed, at the 
sides, giving free ebullition, further assisting evaporation, and giving an opportunity for the 
dirt to settle in the blow-pipe, whence it may be blown ouL" 

Claim. — ^^*Having thus described the nature of my invention and improrement in the 
construction of steam boilers, what I claim as new and of my invention, is, 1st, The em- 
ployment of the tapered rings B, for closing the ends of any of the water spaces of the 
concentric boilers, in the manner set forth. 

**2d, I also claim connecting the lower parts of the annular water spaces, each to each, 
from the upper and inner to the lower and outer one,substantiaUy as described, by metal- 
lic rings or collars, thus giving free ebullition, assisting evaporation, and aUowing the dirt 
to settle down into the blow-pipe, from whence it may be blown out; the aforesaid ringt 
or collars bracing the boiler, as well as forming the connexion between the cylinders." 

ao* 
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15. For Improvementa in Hand Loom*,- Isaac H. Garretson, Clay, Iowa, February 19. 

''My invention coneists, Ut, in effecting the movement of the heddles by a motion de- 
rived horn the lay, through the intervention of a cam, shaft and treddles, or their equiva- 
lents, the first of which is made to revolve by mtiuns of a ratchet, which is put in motion 
by the lay, and acts upon ratchet teeth, secured to the cam shafts; — and, second, in effect- 
ing the throwing of the shuttle by a motion derived from the lay, by means of a pair of 
levers, whose arms are connected with tha breast-beam and shuttle drivers.*' 

Claims — ^''What I claim as my invention, is the device consisting substantially of the 
tappet shaft, with its ring block, and together with the connecting cord, weight, and marches, 
whereby the heddlcs are raised and depressed in the proper order, to form the shed, by the 
movement of the lay, substantially as herein set forth. 

"I likewise claim the device, consisting substantially of the levers, with the breast-beam, 
cords, and picker-stick cords, whereby the picker-sticks are moved to drive the shuttle, by 
the movement of the lay." • 



16. For Imprwements in Machine* for Turning Irregular Forma s Philo S. Been, 
Hamden, Connecticut, February 18. 

''The nature of this invention consists in such a combination and arrangement of 
various mechanical devices in one machine, that a piece of rough timber, of convenient 
size, being adjusted therein, and subjected to the action thereof, is quickly reduced to the 
complete form of a carriage wheel spoke, (or such similar article as may be required,) and 
'that without any lateral or longitudinal motion of either the cutters or of the rough ma- 
terial." 

Claim* — ^"What I claim as my invention, are, 1st, the three cutter 'cylindexs, (with 
cutters arranged as within described,) in combination with the sliding frame, compound 
cams, and cam-rail», constructed and arranged substantially in the manner and tot the 
purpose herein described*. 

"2d, I claim the combination of the compound cams and cam-rails, with the sliding 
frame and devices (witl\jn described) for holding and revolving the timber material, where- 
by such vertical motion is produced in the latter, while being subjected to the action of 
revolving or vibrating cutters, as to reduce the timber to the required form." 



17. For Improvements in Tools for Tonguingf Jointings and Rebaiingf John A. Fiy, 
Edinburg, Pennsylvania, February 18. 

"The purposes of my invention are to make a tool, by the use of which the workaiaii 
may make tongues of different thicknesses, the same tool being capable of both tonguing 
.and jointing the stuffy and to make the same tool answer the purpose of a rebating plane. 
The tool might be called a combined jointing, tonguing and rebating plane. The advan- 
tage of such a tool is, that boards or planks of different thicknesses may be tongued with 
one implement, and yet each may have a tongue cut upon it of a thickness adapted to 
that of the plank. It also enables the workman to diminish the thickness of any tongue, 
if found too thick for the easy putting together of his work. It also saves the trouble of 
keeping on hand, or carrying about, three distinct tools instead of one, to perform the 
three or four operations for which this implement is intended." 

Claim* — "What I claim as my invention, is so making a jointing, tonguing, and rebating 
plane, that the jointing and tonguing of a board, while resting on its edge, and also the 
jointing and rebating of it while it lies on its flat side, may all be performed with one 
planing tool, in the manner substantially as herein described, and for the purposes beiein 
set forth. 

- "I also claim making the tonguing hand plane, in such a manner as to enable the 
workman to make therewith tongues of various thicknesses, substantially in the manner 
herein set forth, whereby I prevent the necessity of providing diftercnt tools to tongue 
planks of different thicknesses. 

• "I also claim in combination with a divided body or plane stock, the two cutters, having 
each a cross cutting and side cutting edge, and the means, substantially as herein de^ 
scribed, for adjusting the distance apart of the two cutters and bodies, whereby the plane 
IS made capable of dressing the sides of a tongue to any desired thickness, and at the i 
time to cut the shoulders, as herein specified. 

"I also daim, in combination with the gauge G, the use of the body B^ and the ( 
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edge of the cutter P', to constitute a jointer, to straighten the edge of a board, prepara- 
tory to tonguing it, and while resting on its edge, in a situation to receive the tonguing. 
"I also claim the gauge G, in combination with the notch p, and the side edge of the 
cutter P, acting as herein described, as a jointing plane, to straighten the edge of aboard 
or plank resting on its flat side, in a position to have a rebate cut, in the manner sub- 
stantially as herein set forth." 



18. For an Improvement in Weavern' Heddies; Charles Tiot Judkins, Lowell, Massa* 
chusetts, February 18; ant^ dated December 10, 1849. 
Claim, — ^''I declare that I do not claim metal, in combination with harness or heddles, 
when used in the solid state and fixed to the harness or heddle yam at each end, such 
heddle yarn not being continuous, as in my invention. But what I do claim as my in- 
▼ention, is covering, coating, or lining the loops or eyes in heddles or harness with metal, 
by the process I have shown, or by any equivalent process." 



19. For an Improved Attachment for Opening and Closing Doors or Shuttersg 
William Post, Flushing, New York, February 18. 

"The nature of my invention refers to the use of sliding doors or shutters for closing 
up the fronts or open portions of stores and other buildings, and consists in the use of 
jibs, or swinging attachments, upon the upper edge of which the doors or shutters are run, 
and which may be swung in suitable directions, so as to allow of the doors or shutters 
being run off, and removed into a recess or space in a line forming a right or other angle 
with the position they occupy when used in closing the windows or other open parts; the jibs 
or other swinging attachments also serving to carry out the shutters when required to 
close." 

Claim* — ^*' What I claim as my invention, is the use of swinging attachments or jibsy 
for moving sliding doors or shutters, constructed and operating substantially in the manned 
herein shown and described." 



SO. For an Improved Snatch-Block; Philip Rhodes, Jr., Pittsburg, Pennsylvania, Febru- 
ary 18. 

Claim. — ^*'What I claim as my invention, is the closing up of the opening in the sides 
of a ship's snatch-block, by means of a gate, (E,) arranged and operating substantially 
as herein set forth, by which I am enabled to make the block shorter and more compact 
than it has heretofore been made. 

*'I also claim the securing the pulley axle / in its place, without the aid of screw and 
nut, or rivet heads, and in such a manner that it can be readily removed, by means of the 
combination of the said pulley axle with the enclosing strap C, and the gate strap D, 
substantially in the manner herein set forth." 



21. For an Improvement in Planing Machines; Daniel H. Southworth, City of New 
York, February 18. 

Claim. — "I claim, 1st, the use of circularly grooved rollers in front of the cutter, to 
divide and cut the unplaned surface of the board into narrow longitudinal strips, whereby 
the outer shavings are taken off in narrow strings, or threads, in the manner and for the 
purposes herein set forth. 

'*2d, 1 do not claim simply the arrangement of the plane stocks with their cutters upon 
the traveling frame, in such order that one gang or set of cutters will plane one plank by 
their movement in one direction, and another gang of cutters plane another plank by their 
movement in the opposite direction, and remove the first plank planed fi-om the bed; but 
this I claim, only when these are used in connexion with the circular groove serving rol- 
ler, as within described." 



22. For an Improvement in Saw Mils; Isaac Straub, Cincinnati, Ohio, February 18. 
Claim. — "What I claim as my invention, is the method of imparting a rocking or 
curve) motion to the saw, and of straining the same by mechanical devices, substantially 
such as herein described." 
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23. For an Improvement in Apparatus for Raising and Carrying Waierg James D. 
Willoughbj, Scotland, Pennsylvania, Febraary 18. 
Claim, — **What I claim as my invention, is the double draft cord, ao arranged and 
connected with the car windlass that it efTects the two-fold purpose of propelling the car- 
riage to and fro, and of turning the car windlass to unwind and wind up the bucket ooid, 
thus ensuring the descent of the bucket into the well." 



24. For Improvements in Knitting Machines: John Pepper, Portsmouth, New Hamp- 
shire, assignor to Charles Warren and Horatio 6. Sanford, Boston, Massachuactts, 
February 25; ant^ dated August 25, 1850. 

Claims — ^'Having thus described the construction and operation of my improTed ma- 
chine, I claim as my invention, the following new improvements :— My first improvement 
consists in the manner of producing the upward and downward motion, as above described, 
of the lead sinkers and of the jack sinkers, so far as they move simultaneously; and I 
claim the half jack t<, vibrating on the comb bar P, and connected with the sinker frame, and 
with the movable"* cross bar 28, and springs 29, for the purpose of depressing the tail 
ends of the jack, and thereby raising their forward ends with the jack sinkers, as aforesaid. 

"I also claim the movable cross bar 28, containing the springs, 29, connected as afore- 
said, and for the purposes aforesaid. 

<*My second improvement consists in the manner of producing the backward and for- 
ward motion of the jack and lead sinkers, as above described; and I claim the cams 7, in 
combination with the cross bar 60, with the projections thereon, the hanging bars 8, 
vibrating pivots, the comb bar P, and the half jacks u, connected with the sinker frame 
as aforesaid, and for the purposes aforesaid. 

"My third improvement consists iu the manner of moving the carrier needle and slur 
knob, as aforesaid, and I claim the combination of the cam V, and the shoe and shoe plate, 
for the purposes aforesaid. 

"I also claim the combination of the cam V, vrith the shoe 5, the movable shoe plate/, 
the chains A and /, the semi-circles and hub, or wheel and hub, the bar W, connected with 
the slur carriage and the slur knob Q, and the horizontal bar X, the carriage 9, connected 
with the carrier needle 9', for the purposes aforesaid. 

'*My fourth improvement consists in the manner of moving the ribbed work attachment, 
and producing the ribbed stitch, simultaneously with the plain stitch, without the machine 
slide, and with one presser, as above described. And I also claim the combination of the 
cams 9, vrith the levers 18, connected with the frame 17, and with the ribbed needle bar 16, 
for the purposes aforesaid; also, the same in combination with the presser r, connected, 
moved, and operating as aforesaid, and for the purposes aforesaid." 

25. For an Improvement in Cooking Ranges; Moses Pond, Boston, Maiaadiuaetts, 

February 25. 

ClfUm, — "What I claim as my invention, is the improvements by which the hot water 
back is connected with the plate G, and by means of which said hot water back may be 
either readily removed at any time, or applied in such manner that the directions of its 
water pipes may be disposed so as to accommodate the bath boiler, into which they arc 
usually led; or whatever side of the range the said bath boiler may be placed, the said 
improvements, consisting, 1st, in the connecting piece H, and the attachments of it, and 
the hot water back, the whole being made to operate together, substantially in the man- 
ner as above set forth. 2d, In a second set of attachments (fixed in the opposite face of 
the water back) in combination with the first set thereof, as described. 

"I also claim the peculiar arrangement of fiues, which lead the smoke and volatile pro- 
ducts of combustion directly around the oven, the said arrangement of flues causing the 
heat to course against one-half of the bottom of the oven, next into another fine, which 
takes it backwanls and against the other half of the bottom of the oven, thence up a fine 
against the back of the oven, thence through a fiue extending over and against half of the 
top of the oven, thence into and through another flue, which carries it backwards and over 
and against the top of the oven, and conveys it to the chimney or discharge flue; not 
meaning to include in such arrangement the radiating chamber, or space, Y Z, hereinbe- 
fore mentioned. 

''And I also claim the two recesses / m, and two flue plates p q, applied to the plate K, 
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in combination with the valve openings X A, their damper and cam plate, a« applied to 
the top plate of the oven frame, and used umler an arrangement of over flues, substan- 
tially as described, the same allowing of the adaptation of the oven to eitlier side of the 
fire place, or the use of two such ovens and their frames, in connexion with the fireplace, 
all essentially as herein before stated. 

**l also claim the improvement by which the oven can be raised and readily removed, 
and by which the smoke is prevented from passing underneath the partition which sepa- 
Kates the flues on top of the oven, the same consisting in the sliding or gravitating plate 
G^, affixed to the petition, and made to operate substantially in the manner specified." 



26. For an Improvement in the Bellows for MusieallnsirumenU; Marvin Smith, New 
Haven, Connecticut, February 26. • 

''My improvement consists principally in combining the reeds generally used in these 
and similar instruments, with an elastic wind chest, made in such a manner and of such 
materials as to be capable of expanding and contracting, thereby dispensing with a part 
or all of the common bellows used in such like instruments." 

Claim. — ''What I claim as my invention, is the method herein described of making or 
constructing the wind chest commonly used in seraphins, melodeons, and all similar 
musical instruments, with one or more sides, made of gum elastic, or other elastic ma- 
terial, and in such way and manner as to be capable of expanding and contracting, or of 
being increased or diminished in size, and with the aid of metallic or other springs, to 
answer all the purposes of the common bellows generally used in these and similar in- 
struments, substantially as described." 



27. For an Improvement in Applying Friction Rollers to Hubs and Axles; Joseph B. 
Wilson, Townsend's Inlet, New Jersey, and Stacy Wilson, Kensington, Pennsyl- 
vania, February 25. 
"Our invention consists in famishing each wheel with a separate axle, or shaft, which is 
arranged to play outwards from or inwards towards the central line of the carriage, while 
the weight is supported on friction wheels." 

Claims — "What we claim as our improvement, in the herein described method of 
applying friction rollers to the axles of wheel carriages, is the interposition between the 
bearing of the axle and the faces of the friction rollers of a loose sleeve, through which 
the axle is free to slide endwise, while it, at the same time, carries the sleeve round with 
it, in its rotation, the sleeve having a groove in its outer periphery to receive the friction 
rollers, and prevent them from moving endwise on the collar." 



28. For Improvements in Planing Machines f John D. Beers and Isaac Winston, Phila- 

delphia, Pennsylvania, February 25. 

Claims — ^"What we claim is, 1st, the combination of the shifting bed plate with the 
planes Z, fig. 1, constructed in the manner herein described, the planes presenting any de- 
sired part of their edge, for cutting the surface of the board, after the tonguing and groov- 
ing has been performed by the circular saws. 

"We also claim as the rotating arms h, fig. 1, with the cover, fig. 4, combined with the 
plane Z, fig. 1, substantially in the manner and for the purposes herein set forth." 

29. For an Improvement in Electro-Magnetic Engines; Thomas C. Avery, City of New 

York, February 25. 
*'The nature of my invention consists in combining in pairs, four or more electro-mag- 
nets, so as to present their poles towards a common centre, and having space enough in- 
tervening between the poles of the magnets for an axis." 

Claim. — ^"I claim the use and manner of arranging the helices and poles of the electro- 
magnets, in combination with the revolving bars, or setts of bars : that is to say, the helices 
being upon the bends of the magnets, from which the poles of the magnets extend towards 
and near to the centre of motion, and the revolving bars, or armatures, extending outwards 
from the centre of motion, and embracing the poles of the magnets successively, as it 
rotates, for producing a magnetic multiplying power engine, substantially, in parts and 
principle, as herein set forth." 
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30. For an Improved Connexion for the Beamt and Column$ ofLron Buildings/ Jo§0 

Banks, City of New York, February 25. 
Claim. — ^<What I claim therein, is the method herein described, of securing togedier, 
the beams and columns of cast iron fronts for houses, by means of the lugs, with their 
llanches on the upper and under sides of the ends of the beam, and the projections on the 
inside, at the top and base of the columns, as herein fully shown and represented." 



31. For an Improvement in Sad^Irons; Edward Clapp, assignor to Edward Clapp and 
George Alden, Dedham, Massachusetts, February 25. 
Claim, — ^^What I claim awmy invention, is the above described improTement, in the 
construction of the bottom of the polishing iron, the same consisting in making it with 
ridges or projections, and concavities, substantially as herein before explained*'* 



82. For an Improved Double-Acting Spring Hinge f Theodore F. Engelbreeht, Ci^ ef 
New York, February 26. 
Claim. — ^'I wish it to be distinctly understood, that I do not claim the 'combination of 
an adjustable, curved, inclined plane, with a portion of a hinge, and an adjustable bearing 
roller, with the other portion of the hinge.' But what I do claim as new, is the manner of 
combining the helical springs, I and M, with the cylindrical rotating tumbler, J, and 
cylindrical sectional case, so that by the rotation of the cylindrical tumbler, J, the heart- 
shaped projection, R, will be made to traverse over the inclined plane, I, and cause the 
tumbler, J, to rise and fall, and thus compress and expand the helical springs lengthwajrSf 
then coil, and simultaneously therewith, wind and unwind said helical springs around 
the spindle, F, and thus cause them to act, (by the motion of the door, in either direction,) 
by torsion and expansion, to close the door when it shall have been opened, as described 
and represented." 



33. For an Improvement in Extension Tables; Francis Hoguet, Philadelphia, Pennsyl- 

vania, February 25. 
Claims — ^"Having thus fully described the construction and operation of my improve- 
ment of extension tables, what I claim therein as new and of my invention, ia the ar- 
rangement of a screw, or other equivalent device, in combination with the slides, in such a 
manner, that a screw, or its equivalent, of sufficient length to move out one pair of slides, 
will move out any number desired, substantially in the manner and for the puxpoae sit 
forth." 

34. For an Improvement in Cooking Stoves/ William Sours, Mt Jackson, Yizginii^ 

February 25. 

''My improvement consists in a new arrangement of the flues which surround the ov«iii^ 
dec, by which the heat is more equally diffused throughout their extent than has been 
hitherto done; and by commencing the several flues at the four comers of the fire chaB- 
her, and causing them to meet and unite under the middle of the stove, their courses an 
made of nearly equal length, and consequently, the quantity of heated air passing throng 
them, is equally divided between them." 

Claim, — **What I claim as new therein, is the transverse partition, e, in combinatioii 
with the arrangement of front and back flues, as above described, for causing the aeveial 
currents to unite, after having traversed courses of nearly equal length, as set forth.'* 



35. For an Improvement in Machinery for Turning Irregular Formsg AbnerLane, 
KilUngsworth, Connecticut, February 25. 

''The nature of my invention consists in cutting any irregular form, by means of any 
required number of cutters, mounted on one or more rotary shafts, or cylinders, each and 
all of the said cutters being formed so as to give the required form to the article to be 
cut or formed." 

Claim, — "I do not claim merely the employment of two or more cutter wheels, or eotker 
shafts, or cylinders, provided with any number of cutters, of any required form, for cutting 
the whole surface of, and forming articles of any irregular form without the use of the 
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lAOclel of the article to be formed. But I daim thk, only when the cutting cylinders are 
sustained, revolved, and carried to and from the block to be turned, by a revolving cylinder, 
in whoee periphery they are placed, without any longitudinal motion, while the block 
Tevolvea dowly, without any longitudinal or lateral motion, subetantially as described." 

96. For an Imprwement in Spring Hinges,- Henry W. Sabin and George Drew, Ca- 
nandaigua. New York, February 25. 

''Our improvement consiate in the combination of a door hinge and spring, having apiece 
in the middle of the hinge, working on the same centre, but independent of either wing, 
to which piece, on one side, the helical spring is attached, and on the other side a pro- 
jection, with a hole therein, by means of which, and a pin, the spring can be engaged and 
disengaged, when the door is shut, by simply inserting or withdrawing the pin, without 
putting an additional tension in the one case, or slacking the spring in the other. Thus, 
the action of the spring may be used, or dispensed with, and the door made self-closing, 
or not, as may be required, at any moment." 

Claim* — ^*'Having thus described our improvements, what we claim as new therein, 
is the piece, /, to one side of which the spring is attached, and which has, on the other 
■ide, a projection with a hole therein, by means of which, and a pin, the spring can be en- 
gaged and disengaged, when the door is shut, substantially in the manner and for the 
purposes described." 

37. For an Improvement in Machintsfor Arranging and Feeding Screw Blanks; Thos. 
J. Sloan, City of New York, February 26. 

"The object of my invention is to take screw blanks, in the various stages of their man- 
ufiicture (or pins, or other like articles,) from a hopper, into which they are thrown, and 
present them in regular succession to the griping jaws, in the various machines, in which 
they are either shaved round the head, nicked or threaded, or in which any other operation 
is to be performed, requiring them to be presented in succession, and each in the same 
position." 

Claim* — ^''What I claim as my invention, are the lifters which select and lift the blanks, 
etc., from the hopper, substantially as specified, in combination vrith ways, or conductors, 
or the equivalents therereof, substantially as specified, into or on to which the blanks, 
etc., are transferred, as specified. And I also claim giving to the lifters or to the inclined 
ways, or their equivalents, a lateral motion, in combination with a stop, or detector, 
substantially as specified, fbr the purpose of arresting the operation of the lifters, until a 
tother supply is required, as specified." 



Ra-isBuxs ron Fsbbuiht, 1861. 

1. For an Improf>ement in Tanning Leather by Tannin and Addas Harmon Hibbard, 
Henrietta, assignor to Wm. W. Reid, Rochester, New York, patented October 16, 
1849, re-issued February 11. 

Claim, — ^''Ist., I claim the process of removing hair and wool from hides and skins, and 
of **liming" them, so called, preparatory to tanning, by the use of a composition of lime, 
wood ashes, or potash, and of salt, called composition No. 1, in the manner above de- 
scribed. 

"I also claim the use of a composition of lime and wood ashes, or potash, without the 
salt, but I do not claim either of these materials, separately by itself. 

2d., I claim the process of tanning hides and skins, by the use of any kihd of tannin, 
in combination either with the muriatic acid of commerce, or with muriatic acid gene- 
rated by a mixture of sulphuric acid, and salt in water, with the tannin, in the manner 
substantially as above described." 



2. For an Improved Arrangement of Steam Boiler and Furnace thereof g Horace Board- 
man, Plattsburg, New York, patented August 14, 1849, re-issued February 26. 
"My invention consists in constructing the fire chamber of a boiler, and the surrounding 
water space, both of increased capacity at their upper extremities, where the heat is most 
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inteiue, and in combining therewith a descending flue, by means of which the gaaeoiu 
products of the combustion are conveyed downward, to be thence discharged into the 
chimney." 

Claim, — ''What I claim as my improvement in steam boilers, is the combination of a 
fire chamber and a water casing, the upper horizontal sections of both of which are greater 
than their lower, with a descending flue, the fire chamber and water casing being so ar- 
ranged, with respect to each other, that the large sections of the one adjoin the larger 
sections of the other, substantially in the manner and for the purposes herein set forth. 

**l likewise claim the injection of a jet or jets of air at the flue or passages, which con- 
nect the combustion chamber with the descending flue, for the purpose of igniting the 
gases, and retarding their progressive motion towards the bottom of Uie gas chamber." 



Dxsievs rom Fxbbuart, 1861. 
1. For a Design for Cooking Stoves,- Samuel A. House, Mechanicsville, Xew York, 
February 4. 
Claim. — ^''What I clain as new, is the design of cook stove, substantially the same as 
herein described and represented." 



2. For a Design for Parlor Stoves,- Samuel A. House, Mechanicsville, New York, Feb- 
ruaiy 4. 
Claim. — ^''What I claim as new, is the design of stove plate, substantially the same 
as herein described and represented." 



3. For a Design for Umbrella Stands,- Edward J. Delany, assignor to Heins & 
Adamson, Philadelphia, Pennsylvania, February 18. 
Claim. — ''What your petitioner claims as new, is the peculiar ornamental design, or 
figure, as shown in the accompanying drawing." 



4. For a Design for Cooking Stoves,- Samuel H. Sailor, assignor to Wamick, Lei- 
brandt dt Co., Philadelphia, Pennsylvania, February £5. 

"The design consists in the application to stoves, with suitable mouldings, of an omi- 
ment formed by combining rays with an eye and ribbon." 

Claim. — ^" What I claim as my invention, is the application of the above design to cook- 
ing stoves." 

MARCH. 

1. For an Improvement in Paper Moulds,- William Brewer and John Smith, Surrey 
county, England, March 4; antd dated February 12, 1849. 

"Our invention has for its object the manufacture of paper and card board, with s 
water mark, exhibiting an uniformity and peculiarity of design not attainable in the pro- 
cess of manufacture as hitherto conducted. Designs, figures, or devices, commonly called 
water marks, are of various descriptions, and well known; but designs, figures, or devices, 
as water marks, of the kind which we can produce, have hitherto been unattainable with 
moulds, or apparatus of the ordinary construction; and our invention consists in a new 
or improved mould for the manufacture of paper, for the purpose of producing better 
water marks therein than have been effected by moulds as ordinarily constructed." 

Claim. — "We hereby declare that we claim as our invention the improved moulds for 
the manufacture of paper, as made in the manner herein specified, that is to say, by 
stamping or forming such moulds, partly or wholly, in and by dies, and afterwards re- 
moving the back of such moulds by filing, or other process analogous thereto." 



2. For Improvements in Power Governors,- Junius Judson, Jr., City of New York, 
March 4. 
[The publication of the description of this patent is postponed for the present, at the 
request of the patentee, who intends taking out patents in Europe.] 
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8. For an Improvement in CaleulaHng Maehineei John W. Nystrom, Philadelpbia, 
Pennsylvania, March 4. 

*'My inyention is hased upon the fact that the multiplication and diriston of numhera 
may be performed by the addition and subtraction of their logarithms, and my machine 
is constructed in such manner that this addition and subtraction is e^cted by moving a 
pair of graduated radial arms upon a disk, on whose surface a series of curves are drawn, 
which, by their intersection with the arms, show the value of the result. The curves on 
the disk, in combination with the radial arms, serve not only to e£kct ordinary arithmeti- 
cal calculations, but also to solve trigonometric formuls." 

Claim, — ^'*What I claim as my invention, is, Ist, the logarithmic curves of the outer 
scale, in combination with the diagonals and graduated arms, the curves being laid out, 
substantially in the manner herein set forth. 

''2d, I claim the trigonometric curves of the inner scale, in combination with the 
graduated arms and logarithmic curves of the outer scale, the curves being laid out sub- 
stantially in the manner herein described. 

"3d, I claim the two graduated arms, constructed in such manner that they can be 
moved in connexion or independently, substantially in the manner and for the purposes 
herein set forth." 



4. For an Improved Method of Bracing the Water Spaces of Boilere,- Bernard O'Neill, 
Reading, Pennsylvania, March 4. 
**The nature of my invention consists in the use of stationaiy valves, or ribands of 
sleeves, in the construction of boilers, fire-boxes, &c^ for locomotive and other engines, for 
bracing and supportuig the shells of said boilers or fire-boxes." 

;_ Claim. — ''Having thus fully described my invention, what I claim therein as new, is the 
method herein described of bracing and securing the shells of boilers, or fire-boxes, of 
locomotive and other engines, by means of ribands of sleeves, or starting sleeves, so that 
when a bolt or bolts are to be removed to cure leaks, or to renew the sheets in the fire- 
box, the sleeves will remain in place, serving as a guide to punch the new sheets by, 
and affording greater support to the shells, both in backing out the old and riveting the 
new bolts, as herein fully described and shown." 



5, For an Improvement in Peppermint Droppers,- Henry H. Snow, New Haven, Con- 
necticut, March 4. 

"The nature of my invention consists in the construction of a peppermint dropper, 
with a revolving cutter, and in the application of motion, either to such dropper, by means 
of -a railway, the object upon which the drops are to fall being stationary, or to the object 
upon which the drops are to fall, and which I shall term 'the dropping sheet,' the dropper 
being stationary, or to both the dropper and the dropping sheet at one and the same time." 

Claim. — ''What I claim as my invention, is, 1st, the combination of a 'peppermint 
dropper,' by combining a sugar kettle with a revolring cutter. And, 2d, the combination 
of such dropper either with a railway, the dropping sheet being stationary, or with a mova- 
ble dropping sheet, the dropper itself being stationary, or with a railway and a movable 
dropping sheet combined; all substantially as herein described." 



6. For a Variable Cut-off, Regulated by the Governor^ Henry Waterman, City of 
New York, March 4. 
Claim, — "What I claim as my invention, is regulating a variable cut-off valve, by 
a motion derived from and corresponding to that of the governor, by means of a toe or 
vibrating lever attached to the rock shaft, acted upon by revolving pins or cams, when 
either the cams are made to vary in position with respect to the toe, or the toe in length 
with respect to the cams; the whole machinery being constructed and acting substantially 
as herein described." 



7. For an Improvement in Dressing Mtll Stones; Edmund P. Gaines, Nacogdoches, 
Texas, March 4. 
Claim. — ^"What I claim as my invention, is the new and improved mode of drewing 
mill stones, which I have described above as fully and correctly as I can." 

Vol.. XXL— Third Ssrixsw— No. 3.— Apbil, 1801. 21 
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8. For a Method (^ A4ju$Hng the Strt^ of JV^Hammeroi Lutber Brigga, Jr., Bt«m- 

tree, MaeMchuietts, March 11. 
Claim. — ^'What I claim as tny inTention, is the eonstmctioB of a trip-hammer, in 
which the hammer is railed by cams, not acting directly upon the hammer or the helve, 
or a projection from the same, commonly called the liftLng leg; but by the intervention of 
a movable joint, so constructed as to grasp or clutch the lilUng leg, at any reqnired 
height, the position of the same being governed by the regulator, which may be constructed 
in the form of an inclined plane, or any equivalent contrivance, for raising and depressing 
the joint, at the will of the operator; the whole being constructed to perform the pecnliar 
senriees, substantially in the manner herein before set forth in this my spedfication." 



9. For an Improvement m JlfeeAtnei for CHmbing Poiee/ Henry D. Chapman, Balti- 
more, Maryland, March U. 
Claim. — *'What I claim as my invention, is the combination of the grappling levers 
with the sandals and handles, for the purpose of climbing telegraph poles, roasts, &c, and 
holding the climber at any desired height, so as to give him free use of his lumds when 
at rest, as herein described and represent^." 



10. For Improvements in Coot Iron Car Wheeli; Perry G. Gardiner, City of NewTeilL, 
March 11. 

'The nature of my invention consists in constructing a railroad car wheel of three 
principal pieces, or members of the same, which pieces are held together vrith screw bolts; 
that is to say, I make two cast iron side plates, each forming one-half of the eye, hub, 
arms, a horizontal or right angle flanch to the plate, for the tire to rest upon, and a 
Tertical flanch at the outside periphery of the plate, to hold in place the tire, combined 
with a wrought iron tire, whidi, when bolted together, constitute the entire wheel.'* 

Claim, ^-^1 do not make any claim to the combination, 8elf•<^onsidered, of wrought 
iron tire with a cast iron body, or yet for full plate sides, or for internal arms in section, 
when cast solid with the side plates of a railroad car wheel, for such have all been knoim 
and used before; but what I do claim as new, is the prectse manner in which I have con* 
•tructed and put together the parts of my wheel, by which, thus formed, they are free of 
strain from i^rinkage in cooling, and have semi-internal flanches, as described, to pcoleet 
the wheel when in use against lateral strain, and are bolted together and combined with s 
wrought iron tire, in the manner set forth." 



IK For an Improvement in Machinery for Making llree by Contiimoue JUUmg: 
Perry G. Gardiner, City of New York, March 11. 

Claim. — ^"What I claim as new, is stopping the advancing movement of the movaUe 
towards the sUtionary roller, when the tire shall have attained its proper section, by meaw 
of self-acting mechanism, acting and constructed substantially as herein described. 

<*I also claim the combination of belts, pulleys, clutches, screws, and screw wheels, with 
the sway-bar and triggers, by which a self-acting, advancing, and retrograding motion is 
given to the movable roller, each motion changmg to the other, when caused so to do, by 
the hand of the operator, but self-arrested and stopped by the set of the triggers, sub- 
stantially as specified.'' 

12. For an Improvement in ConneeHng Drucks with Car Bodice; Thomas P. How, 
Bu&lo, New York, March 11. 
Claim, — ^»*What I claim as my invention, is connecting the bodies of cars to the trucks 
by two bolta to each truck, working in the holes or mortises above described and repre- 
sented; the whole being constructed and operating substantially as herein set forth." 

18. For an Improved UeeofSUdee in Bee Hiveai Nathaniel Potter, Bnliido, New Yotk, 
March 11. 
C^BMTi.— ><Having thus fully described my invention, vdiat I claim therein as new, is 
the manner herein described of arranging the moth apartment with gloss, paper, or othar 
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Uiin tnslerial, oTerlaying the yent bole* in the top of the box» said gUM or paper haTing 
placed upon it old comb, or other suitable material, so as to be warmed by the bees in the 
boxes below, and ventilated as described, thus attracting the moths into said apartment, 
while thej are at night entirely excluded from the bee boxes by means of the ventilating 
buttons, as described. 

"I also claim the arrangement by which the upper box or boxes are held in their places^ 
while the one below is removed, and another inserted in its place. 

'^AIso, the arrangement at the rear and bottom of each box, by which the tin slide is 
removed, thus allowing a convenient opportunity for clearing the bottom of the bee box, 
as described.'' 



14. For an Improved Window Curtain Fastenings Hugh Guyer, Albany, New York, 
March 11. 
Claim — **I claim the construction of rack pulleys for window shades, by fixing the 
pulley over which the cord of| the shade roller runs, upon a stem, having a plate sliding on 
the front outer face of the rack box, attached to a thin plate or fan passing through a slot 
in said face, extending the length of the box, the said pin projecting upwards and termi- 
nating in a point, which acts as a pawl against ratchet teeth made in Uie bottom of said 
box, or else the said pin projecting downward, and havuig a cross pin through it, acting 
against ratchet teeth in the upper and inner side of said box; the said stem and plate, in 
addition to the sliding motion along the box, having an oscillating motion on the upper or 
lower edge of the plate, by means of which the upward pressure of the cord on the pulley 
holds the pawl or pin against the ratchet teeth, the downward pressure of the hand cairies 
the pawl or pin out of the line of the teeth, and permits the pulley to be moved upwards 
when required, substantially as set forth in this specification." 



16. For Improvements in Steam Drilling Machines/ Joseph W. Fowle, Boston, Massar 
chusetts, March 11. 

''In machines which have been recently devised for splitting and dressing stone, Ac, by 
eteam, the dressing or cutting tool has been so connected to the piston rod as to be worked 
by the direct action of the steam. This feature I have incorporated in my improvements, 
and I have also combined with it an arrangement for supporting the engine, and the drill- 
ing tool which it drives, in a frame which may swing and be raised and lowered, so as to 
drill in any direction and at any height; also, a mechanical provision for turning the tool, 
and one for advancing it as the drilling progresses; and furthermore, an improved mode of 
preventing the direct action of the steam from throwing the piston, as the tool is drawn 
forward and back, through either bead of the cylinder." 

C^tm.^-** What I claim as my invention, is the combination of a direct action steam 
drill, in which both engine and drill are mounted on a frame, which slides in a swinging 
frame, capable of being adjusted in any required position with the apparatus, substantially 
as herein above described, which is connected with and actuated by the cross head of the 
engine for causing the sliding frame to move along the swinging frame towards the rock." 



16. For an Improvement in Air^Tight Franklin Stoves/ Rensselaer D. Granger, Albany, 
New York, March 11. 

Claim^^**WhAt I chum as my invention, is making the fire-box with closed plate in 
front and behind, with a grate surfiuw at bottom, occupying about one-third of the space 
between the front and back stove plates, to constitute hot air chambers fit>nt and back, 
when such fire-box is combined with a sliding damper at bottom, substantially as and for 
the purpose specified. 

<*And I also claim, in combination with a fire chamber constructed as above specified, 
and governed at bottom with a sliding damper, as specified, the open front with vertically 
sliding doors, as described, and for the purpose specified." 



17. For an Improvement in Securing Daguerreotypes in Monumental Stones/ Solon 
Jenkins, West Cambridge, Massachusetts, March 11. 
Cibtm.— ^* What I claim as my invention, is the mode herein desoribed of securing the 
portrait plate against injury (from moisture or otherwise) by means of the two glass 
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plates D and F, the plate I, and the back of plate H, the whole being arranged and com- 
bined substantially as herein set forth." 

18. For an Improvement in Cooking Stoves,- James Greer and Rufus J. King, Bajtim, 

Ohio, March 11. 

**The great difficulty in cooking stoves is to equalize the heat and to cause it to act on 
all parts of the ovens alike; after various trials, we have jointly invented a stove with two 
ovens, in which we attain an equalization of the heat, by arranging three sets of diving flues, 
which extend athwart the whole breadth of the stove, except at the front fire doors and the 
o^cntral ascending flue in the back. We have also jointly invented a gravitating damper, 
the facility in making and in operating which makes it answer the purpose required, to our 
lull satisfaction." 

Claim. — "Having thus fully and clearly described tke nature, construction and opera- 
tion of our joint invention, what we claim therein as new, is the combination of the diving 
flue (/ as described, with the diving flues a and / as described, the said flues occupying 
tlie whole breadth of the stove, with the exception of the space occupied by the fire doois 
and the central reverting flue in the back. 

"We also claim the gravitating damper /, operated as described, that is to say, by the rod 
n, with its curved eye m, and the pendent lever t, with its bend p and catch o, the said 
damper being located upon the division plate between the back diving flues and the cen- 
tral back revertmg flue." 

19. For an Improvement in Piano-forte Action/ John Kuck, City of New York, 
March 11. 

Claim. — "What I claim as new in my invention, is, 1st, hanging the hammer shank 
on a hinge or joint d at a distance from its end, and effecting its communication with the fly 
lever or jack by means of a lever L, which is hung on a fulcrum t at a dis^Jice from 
either end, and is connected at one end by a hinged or jointed link with the end of the 
hammer shank, in such a manner, that when the fly lever is raised by the key, the end 
of the hammer shank is drawn down and the hammer thrown up to the string, or by any 
other means, substantially the same. 

2d, "The universal repeating spring wi, is attached to the lever or butt upon which is 
formed the projection A;, or its equivalent, through which the fly lever communicates with 
the hammer for the purpose of raising it, and working upon the end of the fly lever, in the 
manner substantially as and for the purpose herein set forth : this I claim without refer- 
ence to the precise form of the projection, or of the spring herein shown, as various modi- 
fications may be made for producing the same eflTect. 

3d, "Attaching the check wire to a hanging or hinged biftt q, operated upon by the key 
in the manner substantially as described, so as to produce the same eflect as if attached 
to the key, for the purpose of allowing the key to be easily taken out. 

4th, "Securing or placing the regulating screw r, for controlling or regelating the es- 
capement of the fly lever, in an arm N or its equivalent, upon the lever upon which the fly 
lever acts, by which the action of the said screw upon the fly lever is more gradual and 
easy, and the jarring or concussion produced when the screw is stationary is avoided." 

20. For an Improvement in Machines for Turning, Boring, ^c; Martin Way and 
Thos. R. Way, Paintersville, Ohio, March 11. 

"Our machine is constructed to bend metals to curves, to any required radius, and to 
bore, drill, and turn, both wood and metals : it is particularly applicable to the business of 
carriage making, as it embodies in a single machine the means of efiecting many of thote 
mechanical operations which are requhed in constructing wheel carriages, and which have 
heretofore been eflfected in separate machines." 

Claim* — **What we claim in the foregoing as our invention, is the tool and block holder 
herein described, consisting of two upright firames, capable of movement towards each 
other, and of being clamped at a greater or less distance apart, as may be required, to adapt 
them to holding blocks of different sizes, and tools of different lengths or forms, each 
frame being provided with upright parallel guides, carrying adjustable jaws, for holding, 
boring or tumuig tools at different heights and angles, and to aid in holding blocks of 
irregular forms, these firames being mounted upon a carriage capable of being turned or 
moved, right or left, so as to hold the tool, or present the substance to be boit^, in the re- 
quired position, substantially as herein set fortii." 
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31. For an Improotment in Copying PreuUi A. A* Wilder^ Detroit, Michisfaii, 
March 11. 
"The nmtaie of myMnTention connstt in the use of two flat prearing plateS) one of which 
being vertical, worka on a slide, and baa an adjusting screw for regulating the degree of 
pressure or width between the plates, according to the thickness or the nature of the ma- 
terial being pressed, and the second plate being fitted so in the table or bed plate, that it may 
Jiave a movement so as to open like a hinge; and it posseoses, also, an adjusting screw or 
box, through which the screw pin passes, and which is attached by link rods to die handle 
or lever, having its fulcrum on the opposite plate; the loose or hinge hung plate, being 
opened and shut by the motion up ox down of the lever handle, which produces the pr es- 
•urc."~ 

Claim. — '*What I claim as my Invention, is the use of a lever handle I, having its 
fulcrum on the pressing plate B, attached to the opposite plate F by links H H,a8 shown, 
working in the manner described, in combination with the adjusting arrangements C £ 6 
gt for the purposes expressed, and operating together as ahown, or in any other substan- 
tially similar manner." 



22. For an Improvement in the Teeth of Satvs; George F. Woolston, Orangeburg, South 
Carolina, March 11. 
Claim. — ^''I claim as my invention, the invention of teeth in circular saw blades, of the 
form and for the purpose above set forth." 



DISCLAIMER. 
1. For an Improvement in Machines for Making Wire HeddU^g Abijah J. Williams, 
Utica, New York; patented September 1 1, 1849, date of disclaimer February 24, 1861. 
^The subscriber further represents, that he is the sole and exclusive owner of the said 
letters patent, and of the right, interest and property therein and thereby secured; and al- 
though he did not intend, in or by the specifications and drawings upon and in reference 
to which said letters patent were issued, (and of which copies are annexed to, and form a 
part of said letters patent,) to represent or claim that he was the original or first inventor 
of the wheel, collar, or flanch, with a sliding tooth and pulley, and treddle, or other device, 
hereinafter particularly mentioned, or of any part thereof; and he insists that said specifi- 
cations and drawings do not, when rightly understood, represent or claim that he was such 
inventor; and he also insists, that said letters patent do not, when rightly understood, as- 
sume to confer on him any right, as the supposed assumed or alleged inventor thereof or 
of any part thereof; yet, in order to guard against any mistake or misconstruction, in these 
respects, the subscriber states, 

1. <That he did not mean to assert, claim or represent, in and by said specifications or 
drawings, that he was the original or first inventor of the wheel mentioned as wheel, fig. 
8, in said specifications and drawings. 

2. "Nor did he mean to assert, claim or represent, in and by said specifications or drawings, 
that he was the inventor of the collar or fiancb, with a sliding tooth, which are partially 
represented on the drawing, figure 1, near letter Q, and also partially represented on the 
drawing figure 2, at that end of the cylinder where the receiving and discharging hook rod 
shows the hook, and near letter B. 

3. ''Nor did he mean to assert, claim or represent, in and by said specifications or draw- 
ings, that he was the inventor of the cord pulley oi heddle, partially represented on the 
drawing, figure 1, which cord, as there shown, extends fi^m said pulley, near letter C, to 
said heddle. 

4. *'Nor did he design or intend by said specifications or drawings to claim, assert, or 
represent, that his invention would make a heddle, with a slack twist in the half, or part 
thereof which is towards the end where the wire is doubled. 

"And the subscriber says, that if said specifications and drawings import or mean that 
any or either of the aforesaid things was or were invented by him, or that his invention, 
as claimed by him; would make a heddle with any such slack twist, as aforesaid, the same 
was and were, by and through inadvertence, accident and mistake, not being so designed 
or intended by him, and he hereby fully disclaims the several matters and things aforesaid, 
numbered above 1| 2, 3, 4, and each and every part thereof, under and pursuant to the 
seventh section of the Act of Congress, entitled *'an Act in addition to the Act to promote 
the progress of science and useful arts/' approved March 3d, 1837, and under and pursuant 
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to the law in ttich cases made and pnrrided; insisting, however, as he does, that the same 
are not, nor is any part thereof, claimed in and by said specifications and drawings, or 
either of them, or embraced in said letters patent; this disclaimer being made for greater 
caution, and to guard against misconstruction and mistake in regard to said matters." 



MECHANICS, PHYSICS, AND CHEMISTRY. 



Marble Satoing and Polishing Machinery y Worked by Steam Power. By 
Charles Holtzapffel.* 

Marblehas of late years been extensively workedby machinery driven by 
steam power; the processes are closely analogous in principle to those 
pursued by hand, but with various modifications of the apparatus, and it 
is now proposed to explain briefly some of the peculiarities of the machine 
processes. 



Fig. 1. 

In the simplest application of machinery to sawing marble, as for making 
one or two cuts in a large block, the construction of the ordinary stone 
saw is closely followed, but the frame is made much stronger, of squared 
* From the London Artixan, for January, 186L 
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timber firmly bolted together, and stayed with chains; to constitute three 
sides of a rectangular frame; the place of the pole and tightening chain 
of the saw, is occupied by two fixed beams, and the saw is held and 
stretched by means of two clamps, with screws passing through the ends 
of the frame, and tightened by nuts on the outside. The saw frame works 
between vertical guide posts to keep it upright, and it is reciprocated 
horizontally by a connecting rod fixed to a crank driven by the engine. 
The connecting rod is attached to the frame by a loop, which can be placed 
at various heights so as always to keep the stroke of the connecting rod 
nearly horizontal, notwithstanding the gradual descent of the saw in the 
cut. 

These saw frames are sometimes made as large as 16 feet long, and 10 
feet high, for cutting huge blocks of marble; and to prevent the great 
weight of these frames from pressing on the cut, they are suspended at 
each end by chains or slings which vibrate with the saw, and are connected 
with a counterpoise weight, that is adjusted to allow of the necessary 
pressure for the cutting, which is effected with sand and water supplied 
in the same manner as for the stone saw used by hand, but the introduction 
of the guide principle, renders the chasing of the stone for the entry of 
the saw unnecessary. In some cases smaller saws of similar construction 
are used for cutting thick slabs into narrow slips, and sometimes several 
cuts are made at once by an equal number of saw blades, arranged in a 
rectangular frame, that is suspended horizontally by vibrating slings, and 
works between vertical guide posts. 

In the horizontal sawing machine for marble patented by Mr. James 
Tulloch in 1824, the entire arrangements are combined in a very efiective 
manner, for cutting a block of marble into a number of parallel slabs, of 
any thickness, at the one operation. The iron framework of the machine, 
shown in fig. 1, consists of 4 vertical posts strongly connected together at 
the top and bottom, to form a stationary frame from 10 to 14 feet long, 4 
to 5 feet wide, and 8 to 12 feet high, within which the block of marble to 
be sawn is placed. The two upright posts at each end of the stationary 
frame have, on their insides opposite to each other, perpendicular grooves, 
within each pair of which slides up and down a square vertical frame; to 
the lower end of each of these slides is affixed a spindle carrying two guide 
pulleys, or riggers, upon which the horizontal saw frame rests, and is 
reciprocated backwards and forwards. The saw frame is thus traversed 
within the fixed framing, and supported upon the four guide pulleys of the 
vertical slides, which latter are themselves suspended by chains coiled 
upon two small drums placed overhead. On the same spindle with the 
drums is a large wheel, to which a counterpoise weight is suspended by 
a chain. The weight of the counterpoise is so adjusted as to allow the 
saw frame to descend when left to itself, and which thus supplies the 
necessary pressure for causing the penetration of the saws. 

The saw frame is made rectangular, and from 2 to 3 feet longer than 
the distance between the vertical slides, in order to permit of the hori- 
zontal traverse of the saws, which is from 18 to 20 mches. To allow of 
the blades being fixed in the frame with the power of separate adjustment, 
every blade is secured by rivets in a clamp or buikle at each end; the one 
extremity of the buckle embraces the saw, the other is made as a hook, the 
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buckle at one end of the saw is hooked upon a horizontal bar fixed across 
the end of the saw frame, and the opposite end of the frame has a groove 
extending its entire width, through which a separate hook, provided with 
a vertical tightening wed^e, is inserted for every saw, which thus admits of 
being replaced without deranging the position of the neighboring blades. 

The distances between the saws, and their parallelism with the sides of 
the frame, are adjusted by means of iron blocks made of the exact thick- 
ness required in the slabs of marble; the blocks and blades are placed 
alternately, and every blade is separately strained by its tightening wedge 
until it is sufficiently tense; the blocks are sustained between tVro trans- 
verse bars, called ^c^e barSy and are allowed to remain between the blades 
to give them additional firmness. 

The traverse of the saw frame is given by a jointed connecting rod, 
attached by an adjustable loop to a long vibrating pendulum, that is put 
in motion by a pair of connecting rods, placed one over the other, and 
leading from two cranks driven by the engine. All three connecting rods 
admit of vertical adjustment on the pendulum. The connecting rod of the 
saw frame is placed intermediately between the other two, but its exact 
position is regulated by the height at whtch the saws are workmg, as it is 
suspended by a chain and counterpoise weight, which allow it to descend 
gradually downwards on the pendulum, with the progress of the cut, so 
as always to keep the connecting rod nearly horizontal. 

In the London Marble Works four of these sawing machines of difierent 
sizes are grouped together, with the driving shaft and pendulums in the 
middle, and so arranged that each pair of saw frames reciprocate in oppo- 
site directions at the same time, in order to balance the weight, and reduce 
the vibration. 

Another mode of traversing the saw frame sometimes adopted, is by 
means of a vertical frame that is reciprocated horizontally on slides, and 
the connecting rod, instead of being jointed, is fixed rigidly to the saw 
frame, and slides upon a vertical rod. Various other unimportant modi- 
fications in the construction of the machines are also adopted. 

One of the most difficult points in the application of these machines, 
was found to be the supplying of the sand and water mechanically to the 
whole of the cuts at the same time. This is now successfully effected by 
the following arrangement. Above the block of marble to be sawn is fixed 
a water cistern, or trough, extending across the whole width of the frame, 
and measuring about 1 foot wide and 1 foot deep; about 20 small cocks 
are arranged along each side of the cistern, and a small but constant 
stream from each of the cocks is received beneath in a litde box; a sloping 
channel leads from eveiy box across the bottom of a trough filled with 
sand, which mingles with the water, and flows out in separate streams, 
that are conducted to each of the saw cuts. In the first con.^ruction of 
this apparatus for the feed, the sloping channels were led straight across the 
bottom of the sand trough, but it was then found that the water excavated 
little tunnels in the sand, through which it flowed without carrying the 
sand down. This difficulty was overcome by leading the channels across 
the bottom of the trough in a curved line, when viewed in plan. The 
form of the channels is#iown in fig. 2, which represents four channels cut 
across the middle of their length, to show their section, from which it will 
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be seen that the channels are made as a series of Gothic shaped tunnels, 
supported only on one side, and open on the other for the admission of 
the sand ; the water flows through these tunnels, and continually washing 
against the convex side of the channel, undermines the sand, which falls 
into the water and is carried down: to assist this action the attendant 
occasionally stirs up the sand to loosen it. There is a sand trough and 
set of channels on each side of the water cistern, so that every saw cut 
receives two streams of sand and water in the course of its length. 

The saws having been adjusted to the 
proper distances for the required slabs, the 
saw frame is raised by means of a windlass 
and the suspended chains attached to the 
vertical frames, and the block of marble to 
be sawn is mounted upon a low carriage, 
and drawn into its position beneath the 
saws, and adjusted by wedges. The saws 
are then lowered until they rest upon the Fig. 2. 

block, the counterpoise weights are adjust- 
ed, and the mixed sand and water allowed to run upon the saw blades, 
which are put in motion by attaching the connecting rod to the pendulum. 
The sawing then proceeds mechanically until the block is divided into 
slabs, the weight of the saw frame and connecting rod causing them gradu- 
ally to descend with the progress of the cutting. 

To allow the sand and water to flow readily beneath the edges of the 
saw blades, it is desirable that the horizontal frame should be slightly 
lifted at the end of each stroke. This is effected by making the lower 
edges of the frame, which bear upon the guide pulleys, straight for nearly 
the full length of the stroke, but with a short portion at each end made 
as an inclined plane, which on passing over the guide pulleys lifts the 
frame just sufficiently to allow the feed to flow beneath the saws. 

For cutting slabs of marble into narrow pieces, such as shelves, and 
which is efiected by hand with grub saws, a machine called a ripping bed 
is employed, in which as many cuts as may be required in the one slab 
are effected simultaneously, by an equal number of circular saws with 
smooth edges, revolving vertically, and fed, as usual, with sand and 
^ater. This machine, represented in fig. 3, consists of a bench about 
12 or 14 feet fong, 6 or 7 wide, and about 2 feet 6 inches high; upon the 
top of the bench is fixed two rails, upon which a platform, mounted on 
pulleys, is drawn slowly forward by a weight. The horizontal axis 
carry mg the saws revolves about 9 inches above the platform, and to 
ensure the rotation of the saws, the axis is provided with a projecting rib 
or feather extending its whole length. The saws are made as circular 
plates, about 17 inches diameter when new. The saws, or cutters, are 
clamped between two collars about 6 inches diameter, fitted so as to slide 
upon the spindle, and be retained at any part of its length by side screws. 

The saws having been adjusted to the required distances for the widths 
of the slips to be cut, and fixed by the side screws, the slab of marble is 
embedded in sand upon the platform, and the edge of every saw is 
surrounded on one side with a small heap of moist sand. The saws are 
then set in motion, so as to cut upwards, and the platform is slowly 
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traversed under the saws by the weight, which keeps the dab of marble 
constantly pressing against the edges of the revolyiog saws, until the slab 
is entirely divided into slips. 

When the saws are new, they nearly reach the upper surface of the plat- 
form, and a moderate thickness of sand, just sufficient to form a bed for 
the slab of marble, raises it high enough to allow the saws to pass entirely 
through the thickness of the slab; but as the saws are reduced m diameter 
by wear, it becomes necessary to employ a thicker layer of sand, or to use 
a supplementary platform to raise the slab to the proper height. To avoid 
this inconvenience, an improvement has been recently introduced by 
mounting the axis of the saws in a vertical slide, which is adjusted by a 
rack and pinion, so as to allow the edges of the saw to penetrate exactly 
to the required depth. 



Fig. 8. 

Circular pieces of marble, such as the tops of round tables, and other 
objects, from about 6 feet diameter to the small circular dots sometimes 
used in tesselated pavements, are sawn to the circular fofm by means of 
revolving cylindrical cutters, constructed on much the same principle as 
the crown saws for wood. The slab to be sawn is placed horizontally on 
a bench, and the axis of the machine works vertically above it in cylin- 
drical bearings, which allow the spindle to slide through them, so as to 
be elevated or depressed according to circumstances. The spindle is 
suspended at the upper end by a swing collar attached to a connecting 
rod, that is jointed to the middle of a horizontal lever. The weight of 
the vertical rod and cutter supplies the pressure for the cutting, and the 
whole is raised for the admission of the work by a rope attached to the 
end of the lever, and passed over a pulley, as shown in fig. 4. 

For circles of small diameter, the cutters are made as hollow cylinders 
of sheet iron of various diameters, and each attached by screws to a circular 
disk of cast iron, as shown in section in fig. 6. The cutter is screwed on 
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the lower end of the spindle, just the same as a chuck on a lathe mandrel, 
except that the cylmdier is placed vertical instead of horizontal. To en- 
sure free access for the sand and water beneath the cutter, one or two 
notches, about three-quarters of an inch wide, are generally made in the 
lower edge. 

For large circles, the apparatus is made stronger than that shown in fig. 
4, and the vertical spindle is fitted at its lower extremity with a circular 
plate, to which is bolted a wooden cross, shown in plan in fig. 7, and in 
elevation in fig. 8; the cross has radial grooves about 18 inches long near 
the outer extremities of the four arms. The cutters consist of detached 
plates of iron from 6 to 18 inches long, of various widths, according to 
the thickness of the work. The cutters are curved as segments of a 
cylinder, of the particular diameter they are required to cut, and are each 
riveted to a clamp that passes through the radial groove, and is retained 
by a wedge. The number and length of the cutters is solely a matter of 
convenience, as a single cutter, when put in rotation, would make a 
circular groove, and several cutters are only employed in order to expedite 
the process. But every different diameter requires a different curve in the 
cutters, and which must all be placed at exactly the proper distance from 
the centre of rotation. 



Fig. 4. 



Fig. 6. 



Fig. 6. 
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The horizontal bench upon which the marble is laid, is generally a 
temporanr structure, adjusted to suit the thickness of the object to be sawn. 
Works of large diameter are seldom more than one or two inches thick, 
but those of small diameter are frequently much thicker, and sometimes 
three or four thin pieces are cemented upon each other, and cut at one 
operation. Short pillars are sometimes sawn out of an irregular block in 
a similar manner, instead of being chipped and turned. And it has been 
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proposed that long cjlbders, and tubes of stone, should be cut with cyUn- 
ders of sheet iron of corresponding length, put in rotation, and supplied 
-with sand and water. 

Marble works of small and medium size, are ground flat upon horizontal 
revolving laps, after the same general method as that pursued by the lapi- 
dary, but with a proportionate increase of size in the lap, which is supplied 
as usual with sand and water. The laps for marble works are made as 
circular plates of cast iron, from 6 to 14 feet diameter, and about 3 inches 
thick when new; they ^re mounted in various ways upon vertical spindles, 
so that their upper sides or faces may be about 2 feet 6 inches above the 
ground. Across the face of the lap, or as it is called the sanding jdaU^ 
one or two strong square bars of wood, faced with iron, are fixed so that 
their lower sides may Just avoid touching the face of the lap, and their 
edges present perpendicular faces, from 5 to 6 inches high, at right angles 
to the face of the lap. The wooden bars serve as stops, to prevent the 
work from being carried round by the lap, and also as guides to ensure 
the work being ground square. 

The piece of marble is laid flat upon the lap, with the face to be ground 
downwards, and the side of the work in contact with the guide bar. Water 
is allowed to drip upon the plate from a cistern fixed above, and small 
quantities of sand are thrown on as required. During the progress of the 
work the workman leans upon the marble, the position of which is shifted 
occasionally, to expose both the work and the lap to an equal amount of 
wear, and prevent the formation of ridges, but which is less likely to occur 
with iron laps used for grinding large surfaces of marble, than when small 
objects are applied upon lead laps, as by the lapidary and mechanician. 

The one side of the marble having been reduced to a flat surface, the 
work is turned over to grind the adjoining face, and the first face is held 
in contact with the perpendicular side of the guide bar, in order to pre- 
sent the second face of the work to the lap exacdy at right angles to the 
first. When two pieces of similar size are to be ground each on the one 
face and two edges, as for the upright sides of a chimney piece, the two 
pieces of marble are cemented together back to back with plaster of Paris, 
(a process that is called lining^) and the pair are ground as one piece on 
all four faces; in this case the fiat sides are first ground parallel to each 
other, or of equal thickness on the two edges, and the latter are then 
ground square by placing the sides in contact with the ^ide bar. 

When the lap is of moderate size, one guide bar only is employed, and 
it is fixed across the diameter of the plate, which then allows of two work- 
men being employed on the opposite sides; but large grinding plates some- 
times have two or three bars placed at equal distances across the face, and 
four or six workmen may then be employed at the same time upon separate 
pieces of marble. 

The sand and water are continually thrown from the lap by the centri- 
fugal force, and the large size of the works sometimes applied, prevents 
the use of a rim standing up above the level of the lap to catch th^ wet, 
as used by lapidaries. Every workman, therefore, stands within a kind 
of trough like a box, about three feet high, without a top or back; the 
troughs serve as a protection to the workmen, who vrould otherwise be 
exposed to a continued shower of sand and water. 
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The surfaces of large slabs are in some cases ground upon revolving 
plates; in this case the axis is placed entirely beneath the surface of the 
plate, somewhat as in fig. 9, and the slab is traversed by two men over 
the face of the plate to grind it equally; but the machine next described is 
better adapted for laree slabs of marble requiring tolerable accuracy. 

Large slabs of marble and stone are ground very accurately in a ma- 
chine patented by Mr. TuUoch, and called a grinding bed. In this ma- 
chine, represented in fig. 9, the slab to be ground is placed horizontally 
upon a moving bed, and the grinding is eflected by sand and water, by 
means of a large flat plate of iron resting upon the surface of the slab. The 
two surfiaces are traversed over each other with a compound motion, partly 
eccentric and partly rectilinear, so as continually to change their relative 
positions. The machine consists of a frame about 9 feet long, 6 feet wide, 
and 8 feet high; about 2 feet from the ground is mounted a platform, that 
is very slowly reciprocated horizontally for a distance of from 1 to 2 feet, 
according to the size of the slab, by means of a rack and pinion placed 
beneath, and worked alternately in both directions. 



Fig. 9. 

Above the platform are fixed vertically two revolving shafts, having at 
their upper extremities horizontal toothed wheels of equal diameter, which 
are driven by means of a central toothed wheel keyed on the driving shaft. 

Vol. XXI.— Tbird Smwks.— No. 4.— A»»ii, 1861. 22 
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The two yertical shafts are thus made to rerolve at equal velocity or torn 
for turn, and to their lower ends are attached two equal cranks placed 
parallel to each other, the extremities of which therefore describe equal 
circles in the same direction. To these cranks the iron grinding plate or 
runner is connected by pivots fitting two sockets placed upon the central 
line of the plate. The cranks are made with radial grooves, so that the 
pivots can be fixed by wedges at any distance from the centre of the cranks. 
When the machine is put in motion the grinding plate is thus swung round 
bodily in a horizontal circle of the same diameter as the throw of the cranks, 
which is usually about 12 inches, and consequently every portion of the 
surface of the grinding plate would describe a cirde upon the surface of 
the slab being ground if the latter were stationary. But by the slow 
rectilinear movement of the platform the slab is continually shifted 
beneath the plate, so as to place the circles, or rather the cycloids, in a 
diflerent position, and it is only after many revolutions of the cranks that 
the same points of the surfaces of the grinding plate and slab are a second 
time brought in contact. 

The grmding plate is raised for the admission of the slab by means of 
four chains suspended from a double lever, and attached to the arms of 
a cross secured to the centre of the upper surface of the plate, which is 
thus lifted almost like a scale pan. For slabs that are much thicker or 
thinner than usual, the principal adjustment is obtained by the removal or 
addition of separate beds, or loose boards, laid upon the platform to support 
the slab at the proper height. Slabs that are too large to be ground over 
the whole surface at the one operation, are shifted once or twice during 
the grinding, to expose the surface equally to the action of the grinding 
plate. 

The necessary pressure for grinding, is given by the weight of the 
horizontal plate, which is supported almost entirely by the work, as the 
pivots of die cranks merely enter the sockets, and allow the plate to 
descend when left to itself. For delicate works a counterpoise weight is 
attached to the double lever, so as to regulate the pressure on the work. 

The sand and water are applied to the grinding surfaces in much the 
same manner as in the iron runners used by hand, previously described. 
The grinding plate is made on the upper side with a raised rim like a 
tray, and the bottom of the tray is perforated with numerous holes about 
1^ inch diameter arranged at equal distances apart. The sand and water 
are thrown into the tray at intervals in small quantities, and run through 
the holes and between the surfaces of the slab and grinding plate, which 
are thus uniformly supplied with thie feed that ultimately makes its escape 
around the edges of the grinding plate. 

Various qualities of sand may be employed according to the perfection 
of surface required, and very flat surfaces are produced by this machine. 
^htgrownding or smoothing of the best works is efiected with a succession 
of fine emeries, with which the surfaces may be made very smooth, and 
almost polished; but from motives of economy, the grounding of oidi- 
nary works is more frequently completed by hand, with grit stone and 
snake stone, before the work is finally polished on another machine. 

Rectilinear mouldings in marble are wrought by machinery in a manner 
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mhogether difierent from the hand process of working mouldings, in which, 
as previously described, nearly the whole of the material is removed with 
chipping chisels, and the surfaces of the mouldings are only smoothed by 
abrasion. In the machine process, on the contrary, the whole of the 
material is removed with revolving grinders, by which the work is reduced 
to the required form, and left smooUi at the one operation. 

The machine for working rectilinear moulding, or as it is called ^ 
mouldifig bed^ closely resembles in its construction the ripping bed de- 
scribed previously, except that the frame carrying the revolving grinders 
is provided with the power of vertical adjustment by a screw placed be- 
neath, m order to raise the grinder to the proper height to suit the thick- 
ness of the marble, and that instead of the grinders being thin circular 
sheets of iron, they consist of solid cylinders of cast iron turned to the 
counterpart forms of the required moulding, indeed the ordinary ripping 
bed is occasionally used for working mouldings on large works, and when 
it is provided with the vertical adjustment for elevating or depressing the 
axis to any required position, the ripping bed is equally suitable for 
working mouldings; but as the latter are in general only required on slips 
of marble only a few inches wide, a narrow machine is usually employed 
for the purpose. 



On the Use of Caustic Limey instead of Limestone^ in Blast Furnaces; 
By E. MoNTEFioRE Levi, Engineer of the Ougrfe Blast Furnaces^ and 
Dr. Emil Schmidt, Engineer of the Boyd Austrian Company. * 

Having, in 1849, undertaken a series of very extensive researches on 
the composition of the gases of the large coke furnaces used at Ougree, 
researches which we have been prevented by other occupations from bring- 
ing as yet to a sufficiently successful termination to ofier them to public 
appreciation, but which have furnished several very interesting results, 
we took a portion of ^s from foot to foot from the tuyere to the mouth 
of a furnace, 54 feet m height, each time estimating the proportion of 
carbonic acid ; this examination, the details of which we reserve for an 
ulterior communication, demonstrated clearly that very neariy the whole 
of the carbonic acid disengaged from the limestone is converted into oxide 
of carbon in its passage through the incandescent coke. We observed 
that the decomposition of the limestone takes place much lower in the fur- 
nace than is generally supposed, and that at the point where that decom- 
position takes place, the temperature is sufficiently high to allow the carbon 
of the coke to be absorbed by the carbonic acid evolved from the car- 
bonate of lime. The quantity of coke thus uselessly consumed is very 
considerable, as the following calculation, deduced from the actual present 
working at Ougree, will plainly show : — 

A blast furnace, smelting 53 tons of 38 per cent, ore every 24 hours, 
will produce about 20 tons of iron — if, as at Ougree, 40 per cent, of lime- 
stone are used, die total quantity is about 21 tons, containing about 9| 
tons of carbonic acid ; the coke consumed when limestone was used was 
about 150 for 100 of pig-iron, or about 30 tons per diem« Now, 9^ ton9 
*From the London Mining Jounuli Not SOS, 
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of carbonic acid may be converted into oxide of carbon by the absorption 
of about 2 tons 12cwts. of carbon, or 2 tons 18 cwts, of coke with 11 per 
cent, of ash, the proportion of coke, which is hereby uselessly absorbed, 
is equal to 9-74 per 100 of the total quantity which is charged into the 
blast furnace. Struck with this remarkable result, yre acquired the con- 
viction that, notwithstanding the fuel and labor necessary for the manu- 
facture of lime in separate kilns, there would yet be a real and consider- 
able advantage gained by using it instead of limestone ; the fuel generally 
used for lime burning is of inferior quality, and as its combustion is so 
managed that it is converted in burning into carbonic acid, a maximum 
proportion of the heat that it can produce is rendered available ; it ap- 
peared to us, moreover, evident that, the great absorption of heat by the 
carbonic acid in its passage from the solid to the gaseous state no longer 
taking place, not only could the quantity of ore charged for a given pro- 
portion of coke be augmented, but, moreover, as the elaboration of the 
ore would take place at a higher point of the furnace, the descent of the 
charges might be hastened, and the production of the furnace augmented. 

Consequently, carrying our ideas into practice, in the month of June, 
1849, lime was used in lieu of limestone m the furnace No. 3 of Ougree, 
The result during the few first days did not answer our expectations, but 
we were not long in discovering the cause of this unsuccessful result. No 
more than the theoretical proportion of lime had been used, that is to say, 
66 for 100 of the carbonate; but, necessarily, it was very far from being 
pure; there was, therefore, an insufficient quantity, and thence dark color- 
ed slags and difficult working. This fault was prompdy remedied by an 
augmentation in the proportion of lime, which was carried to 63 for 100 
of limestone. From that moment, the behavior of the furnace became 
.most regular and excellent ; the proportion of ore was augmented, and 
the number of charges multiplied. From that period lime has constantly 
been used in that furnace, and invariably with the most favorable results. 
Eighteen months continual use of lime in this furnace, and six months in 
another (furnace No. 4 of Ougree,) during which period above 15,000 
tons of pig-iron have been manufactured fay the use of quicklime, have 
proved in the clearest and most positive manner, not merely the aug- 
mentation in the daily production and the diminution in the quantity d 
coke used, which we did foresee, but also a remarkably ameliorating 
iufluence on the whole bearing of the furnace, of which we could have 
had no previous idea. 

Here are the proportions of coke used for the production of 100 of pig 
iron, during some months of 1849, according as quicklime or limestone 
was used: — 
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It may thus be seen that the economy is 9*6 per cent, of the coke em- 
ployed — figure which corresponds in a most striking manner with that of 
9*74, to which we had already arrived by calculation. Rarely have we 
seen provisions founded on purely theoretical considerations so fully con- 
firmed by the practical results. 

At the commencement of 1850, two new furnaces were put in blast at 
Ougree, the existing kilns being insufficient to supply with lime more 
than one furnace, and the managers of the works, considering the expe- 
rience of the last six months as putting the advantage of the use of lime 
beyond a doubt, asked of the board of directors of tlie company the au- 
thority to erect new lime-kilns, so as to be enabled to supply with lime 
the three furnaces; but the directors were of opinion that the experiments 
already made, did not suffice to prove in general the advantage of the use 
of lime — the favorable result obtained might have been produced by an 
excellent state of the only blast furnace where the expenment had been 
tried, and that, perhaps, mdependently of the use of lime. For the pur- 
pose of deciding this question, quicklime was used instead of limestone 
m furnace No. 4, which had during several months been working in a 
regular manner, usin^ limestone as a flux; the result was immediate, and 
very soon a similar diminution in the consumption of coke, augmentation 
in the daily production, and general good working were observed^ as in 
furnace No. 3. 

The accompanying table shows the quantity of coke for 100 of iron, 
and the production (Turing 28 days for six months of 1850 — first, for fur- 
nace No. 1, using limestone as a flux; second, for No. 3, using lime; and 
third, for No. 4, using limestone during three months, and lime during 
three months. All the furnaces being built after precisely the same model, 
using the same ores, and producing white or mottled pig-iron by cold 
blast. 

CoKx roR 100 PiG-lRoa-. PiiODircnoir DVBiiro 28 sats. 

I>ate, No. 1. No. 3. No. 4. No. 1. No. 3. No. 4. 

1860. Limestone. Lime. Limestone. Limestone. Lime. Limestone. 

April, 165 145 163 Tons ASe 601 459 

May, 165 147 159 447 582 461 

June, 160 147) 164 477 588 488 

Lime. Lime. 

July, 161 146i 149) 462 555 637 

August, 158} 145 146 465 536 552 

l^ptember, 153 147i 146 477 577 COO 

Avenge, 160) 146) — 461 578 _ 

Average, April to June — Limestone 162 l}m9 469 6 c. 

Ditto July to Sept— Lime. 147J 483 

It appears, by this table, that the quantity of coke consumed is dimin- 
ished 14 to 15^ per 100 of iron, and the production in a given time is in- 
creased by 22 to 24 per cent. 

Although, as a flux, lime must necessarily come to a higher price than 
its carbonate, yet by its use is the cost of pig-iron very much diminished, 
and the profits are multiplied, on account of the increased production. 
We do not consider ourselves authorized to furnish here details of the 
cost price; but we can affirm, with confidence, that the increase of annuid 
profit secured by this innovation is from 25,000 fir. to 30,000 fr, 

28* 
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Hitherto the opinion of metallurgists has been rather unfavorable than 
otherwise to the use of lime : Karsten, and after him other writers, estab- 
lishes the existence of this prejudice, without being able tg assign for it 
a sufficiently plausible reason, M. Valerius (iraiU de la/abricatian de la 
forUe'j says, ^4t is said that the use of lime causes the production of scoriae 
rich m iron, white cast iron, &c.; and to explain this bad eflect, it is re* 
marked that the calcination of the limestone in the blast furnace produces 
a very considerable diminution in the temperature, which prevents the 
ore from arriving too soon — that is, before the oxide of iron is reduced 
into a region of the furnace where the heat is sufficiently great to allow of 
the action of the oxide of iron upon the silica." Such a reason appears 
to us very ill founded; the sole effect of the lowering the temperature 
will be to allow the ores to arrive imperfectly reduced to a zone of fusion, 
just as we every day have the opportunity of observing when the ores are 
wet. The effect of the absorption of heat caused by this moisture is the 
production of black slags, white pig iron, &c., precisely the contrary of 
what it should be if M. Valerius's reasoning were exact; but common 
sense alone suffices to show that a constant cause of cooling in the furnace 
cannot possibly be advantageous. M. Ebelmen, in his mteresting re- 
searches on the reduction of iron ore in blast furnaces, observed the con- 
siderable cooling effect of the carbonic acid, and the retardation which 
it causes in the reduction of the ores; yet he did not remark the conver- 
sion of the carbonic acid from the limestone into oxide of carbon. The 
following figures are taken from analyses made by M. Ebelmen, of a cal- 
ccireous ore which had remained for some time at different depths in the 
blast furnace : — 

Original ore. At S feet 13 feet 15 feet. 17 feet. 

Carbonate of lime 36*8 41 40*a 26-6 — 

Quicklime, — — — 4. 37-4 

Peroxide of iron, 36-2 37 27-8 24-1 — 

Protoxide of iron, — tracca 12*7 17*5 30«2 

Metallic iron, — — — — 10 

•The height of the furnace was 27 feet; at 15 feet the carbonate of lime 
had scarcely undergone a commencement of decomposition. M. Ebelmen 
adds the foUowbg remarks — ^'It appears to me that the cause of the Ten- 
sudden variation in the rapidity of reduction of the ores must be attri- 
buted to the disengragement of carbonic acid from the limestone. It may 
be remarked that, in the third experiment, the ore has lost a small portion 
of its carbonic acid, and in the fourth the whole.of the lime is in the 
caustic state — ^thus the disengagement of the carbonic acid coincides in a 
striking manner with a sudden variation in the temperature of the furnace, 
and in the rapidity with which the ores are reduced. There is nothing 
surprising in this, asBischofi's experiments have proved that carbonic acid 
absorbs a large proportion of latent heat while passing from the solid to 
the gaseous state. The gases which pass through the furnace must, in 
traversing the zone where the calcination of the limestone takes place, 
lose a portion of their sensible heat, which becomes latent, while their 
reductive power is diminished, either on account of the lowered temper* 
ature, or because of the considerable admixture of carbonic acid. 

In conclusion, we are, as far as we are aware, the first who have sue- 
ceeded in substituting with success and economy lime for its carbonate 
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in blast furnaces. The Ougree Company, now fully conviaced of the 
immense advantages derivable from the use of lime, is occupied with the 
construction of kilns heated by the blast furnace gases. 
Liege J December 21. 

On the Use of Caustic Limey instead of Limestone^ in Blast Furnaces. By 

G. MONTEFIORE LeVI, AND Dr EmIL ScHMIDT.* 

In estimating the profits realized by the use of lime instead of limestone 
in blast furnaces, in our paper in the Mining Jovmal of the 4th Jan.,. we 
have stated that the actual increase of profits secured by this innovatioa 
is from 25,000 fr. to 30,000 fr. ( lOOW. to 1200/.) per annum. We omitted 
to add that this increase of profit was for one blast furnace only — that on 
the present working at Ougr6e being above 3000/. a year. Since our 
paper was written, lime has been employed in another large coke furnace, 
and immediately the daily production rose from 11\ to above 20 tons, the 
consumption of coke being very much diminished. We shall be happy 
to furnish any further information, if requisite, to such of your readers as 
may wish to apply this innovation; every one is at perfect liberty to do 
so-— the use of lime in lieu of limestone not being a patented invention. 

Ougree^ Jan. 12. 

On the Conduction of Heat in Blast Furnaces; by Francis C. Knowles.j 

Sir, — ^In your last number, I read an interesting article on the employ- 
ment of quicklime as a flux in blast furnaces. I have long advocated this 
useful ^'reform;" but the suggestion w^as called ^^theoretical," which, with 
Prof. Karsten's unsupported dictum, was considered as decisive; but the 
^Hheory" is now a matter of fact. This improvement has another prac- 
tical recommendation not noticed — namely, that the cementation of the 
ore ill quicklime will take up its sulphur, if any, which limestone cannot 
do. The experiments of Prof. Play fair and Bunsen, i prove that the whole 
of the oxygen of ike blast passes into carbonic oxide at or near the tu^i^res. 
if this be fact, it follows incontestably that the whole of the heat m the 
higher regions of the furnace, is heat produced by conduction from below 
and from the heated gases in their passage^ and not by combustion above. It 
is like the heat given out by one end of a bar of iron, while the other end 
is in the fire. This is a most important fact in our consideration of the 
working of blast furnaces. It points out to us that all causes tending to 
affect the unifomnty of the temperature at any given point within the for-. 
Dace — such as ore or fuel containing moisture, ore containing carbonic 
acid, raw limestone, &c. — ^should be sedulously avoided. Even the use 
of raw coal may, in this point of view, be of doubtful utility. But there 
cannot be a doubt that the daily introduction of several tons of solid car- 
bonic acid, in masses scattered at irregular intervals through the furnace, 
must greatly derange the uniformity of its temperature, and, therefore, 
that of its working, while the gas is taking up its latent heat m passing 
into the aeriform state. It may, at first sight, appear that the solid oxygen 

. • From the London Mininff Journal, No. 805. flbid. No. 804. 
% Reports of British Anociation. CamWidgie, 1830. 
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of the ore should produce similar effects; but here a sort of compensation 
takes place (as appears from Profs. Playfair and Bunsen's report) throu^ 
the combination of the carbon, or carbonic oxide, with this oxygen, which 
combination evolves heat enough to become the required latent heat of 
the resulting gas. This fact of conduction, assuming it to be established, 
will enable us to test the process of "tapping" the furnace (it matters not 
how,) in order to obtain its gases for fuel. These gases are driven up 
from below intensely heated; and they heat in their passage the whole 
mass of materials in the furnace up to its throat. If they be withdrawn 
from a point even a few feet below this, their heat is lost exactly when ii 
is of most importance to obtain its Jvll effect — viz., heating the fresh and 
cold charges, and driving off moisture, &c., from the ores and the fuel. 
This consideration would seem to be decisive; and, therefore, if we are 
to use the furnace gases, it should be after they have performed their func- 
tion and quitted the furnace. It remains to be seen whether this fact of 
conduction, if sufficiently established, will not lead to other important con- 
clusions as to the form of the interior of the furnace, the mode of charging 
it, &c. 
London^ January 10. 

On tlie Use of Caustic LimCy instead of Limestone^ in Blast Furnaces. By 

Evan Hopkins.* 

It is to be hoped that the old imperfect routine of some of onr large 
manufactories, especial! v in the production of iron, will be gradually cor- 
rected by the diffusion of the chemical and mechanical principles on which 
tiie several operations are established. Some time ago you published a * 
short abstract from one of my reports On the Furnaces mdMUsqfPrtusiOj 
end other Iron Districts on the Continent^ which showed the simplicity and 
superiority of some of their works, as compared to many of ours, in addi* 
tion to the operators evincing superior intelligence in the practice and 
principles of making iron. 

The quality of the materials employed, the blast furnaces and«mills, to- 
gether with the quality of the produce, were duly dwelt on in detail, and 
the mode adopted for preventing the splitting and bruising of the surface 
of the rails taking place, which is too often the case with many of our rails, 
for the want of such precaution in the piles. 

With respect to the present question, on the use of caustic lime, instead 
of limestone, in blast furnaces, it is evident that there is a considerable 
advantage in it. Firstly, it acts as a test on the quality of the flux. It 
ought to be pure limestone; but it oAen happens that the nearest calcareous 
formation, or quarry, is impregnated with the silicate of calcium, mag* 
nesium, and other impurities. Consequently, when such limestone is 
thrown into the furnace in a raw state, a portion passes through unchanged, 
and comes out at the periods of cleaning the hearth, mixed with the dag 
or scoria. This I have frequently witnessed in large furnaces.— Secondly, 
the previous calcination saves a large amount of fuel, and makes the latter 
more effective in the smelting process. — Lastly, it purifies the coke more 
perfectly. This may be easily proved by dipping impure coke into a 
* Frona the London Mining Joamal, No. 806. 
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solation of lime, and employing it for smelting. The pyrites which may 
exist in the coke is decomposed into a sulphate of lime, and the iron com- 
bined with the carbon — in short, a much more perfect decomposition takes 
place amongst the materials. I am veiy glad to see the subject taken up, 
as it must tend to effect some good by introducing economy of materials, 
simpler arrangements, and a more perfect process in our iron manu- 
factories. 

For the want of good early training in the general principles of our 
mines and smelting establishments amongst the operatives, England is 
sufiering in the extraction and conversion oi her internal resources, as well 
as in the available capital. There is almost an impassable gulf between 
the practical man who has been bred and reared in the mines, smelting- 
works, or work-shop, and the man of science who has been educated in 
the academy or university. The uneducated practical man, when once 
he has acquired a certain routine, is a valuable and indispensable instrument 
to the welfare of an establishment; and such men, under the guidance of 
prudent and intelligent men of science, lead to improvements and benefi- 
cial results. But shouldthe person placed in charge be filled with doctrines 
founded on assumptions, and who never descended to the mechanical 
drudgery of experimental inquiry to acquire practical knowledge, and 
vrho may regard the mere practical man as a person beneath his notice, he 
cannot but soon bring ruin on an establishment. 

Again, we have another drawback, which, to my knowledge, has been 
the cause of ruin to some establishments carried on by English men — viz.: 
the appointment of persons to take charge who may be very good account- 
ants, and plausible writers, but possessing little knowledge in the manage- 
ment of men, or of the work which may be placed under their superin- 
tendence. It is true that, in a well-regulated concern, a steady man of 
business is preferable to a loose irre^ilar manager, if he exercises his judg- 
ment in the operations with discretion; but if, on the contrary, he becomes 
opinionated, keeps on the routine by elevating the ordinary practical men 
above their proper position, and encourages them in old contracted 
notions, in opposition to all improvements which do not emanate from 
himself, and working in tlie dark by the rule of thumb without plans or 
principles, it is clearly evident that the mere accident of natural favorable 
circumstances alone can render such proceedings permanently successful. 
These are of every day occurrence abroad, as well as in the United King- 
dom; and can only be removed by the diffusion of useful knowledge, and 
the elucidation of the general principles connected with our nationial in- 
dustrj'. 

JhtsHrifriarSy Jan. 28. 



Report on aJfew Combustible Substance^ Discovered in Russia."^ 

A combustible substance, named Pungemite^ by M. Bulgarine, has been 

found in the Silurian formation, between Rana-Pungem and Gross- 

Pungern, on the road from Dorpat to Narva, in Esthonia, in the form of 

a yellowish brown laminated layer, speckled with white, very light, and 

* From the London Mining Journal, No. 801. 
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about as hard as coal; it bums freely and brigbtly, giving off a great 
quantity of soot. According to M. Petzold, its constituents are : — 

Organic matter, • . 65*5 | Carbonate of lime, . .17*0 

Silica, .... 13*6 I Carbonate of magnesia, • (hS 

Oxide of iron and alumina, . 2*3 | Water, . • . 1.2^99-8 

It yields much less carburetted hydrogen gas than coal does — the pro- 
portion being nearly 1 to 5; and the amount of heat derivable from it is 
also less than that obtained from coal, but rather greater than that yielded 
by charcoal. — Proc. GeoL Sbc, Dec. 18. 



For the Journal of the Franklin Institute. 

Description of a Calculating Machine j Invented by J. W. Nystrom, PfdUi'' 

delphia, [See patenij p. 241.) 

This Calculating Machine, (plate IV,) consists of a round plate of brass, 
or any other material, and two arms A and B, extending from the centre 
C, to the periphery. In the outer end of each arm is a screw c, for the 
purpose of fastening the arms in any particular place. On the plate are 
four figure circles a, 6, c, and d, of which the outer one a, contains the 
numbers for multiplication and division. The large figures in the same 
circle <z, represent the first figure, and the small figures the second; the 
third figure will be found on the arms, and the fourth between the figures 
on the arms. 

Example. To set the arm B, on 1449. — Then 1 being the first figure, set 
the arm B on the large 1 , on the circle a, move the arm d to the smdl figure 
4, which is the second 6gure; move B until the line 4 crosses the figure 
4 on the arm B, which is the third figure, and between 4 and 5 is the 
fourth figure, when the same line 4 crosses the ninth dividing. In that 
position of the arm, B is set on 1449. The number in circle b shows the 
decimal part of the logarithm (mantissa) for the number in circle a. 

Example. Log. 1449aB 3*1610. — The circle a shows the length of the 
sinus for an angle numbered in circle c, and also a shows the len^ of 
the cosinus for the angle numbered in the circle d. The numbers in circles 
c and d show the anjs;le in degrees, and the figures on the arms between 
c and d shows the minutes. The numbers in circle b show the logarithms 
for all the trigonometrical lines on circle a. 

General Rule for Multiplication. 

Rule 1. Set the arm A on one of the factors, (circle a,) setthe arm B on 
1, fasten the arms with the screw C, move the arms until the arm B comes 
to the second factor; the arm A will show the product. 

Example 1. Multiply 6 by 8, or 6 X 8.— Set the arm A on 6, and Btol, 
fasten the arms with the screw C, move the arms until B comes to 8; the 
arm A will show 48 the product. If more than two factors are to be mul- 
tiplied together, consider the product of the two factors asthefirsst fiictor, 
and proceed with multiplication as before described. 

Erumple 2. 7 x 12 x 15. — Set the arm A on 7, B on I, fasten the arms 
with the screw C, move them until B comes to 12, fasten the arm A with 
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the screw e, loose the arm B and set it on 1, festen the screw C, loose e, 
move the arms until B comes to 15; the arm A will show the product^ 
1260. 4 If there are any more factors, consider the last product as the first 
factor, and go on as before. 

General Rule for Division. 

Rule 2. Set the arm A on the dividend (circle a) and B on the divisor, 
fasten the arras with the screw C, and move them until B comes to 1; the 
arm A will show the quotient. 

Example 1. 36 divided by 12, or 36 : 12.— Set A on 36, B on 12, fasten 
the arms with C, move the arms until B comes to 1; then A will show the 
quotient. If any number is to be divided by more than one divisor, 
consider the quotient of the first divisor and dividend as a dividend, and 
divide by the second divisor. 

Example 2. -^ — —. — Set A on 3696, and B on 4, fasten C, move the 

arms until B comes to 1, fasten A*, loose B with C, and put B on 12, fasten 
C, and move the arms until B comes to 1; then A will show the quotient 
«si77. If an^ dividend contains more than one factor, and also more 
than one divisor, multiply all the factors in the dividend after Rule 1, and 
divide with the divisors after Rule 2. 

General Rule for Proportion. 

Rule 3. Set A on the first term, B on the second, fasten A and B with 
C, move the arms until A comes to the third term; then B will show the 
fourth term. If the fourth term is known, set B to the fourth term; then 
A will show the third term. 

Example 1. 3 : 9=6 : 18.— Set A on 3, B on 9, fasten C, move the 
arms until A come to 6; then B will show the fourth termanlS. 

Example 2. If a car* run 552 miles on a railroad in 24 hours, how far 
will it run in 13 hours .^ 

652 : 24= x : 13.— That is, set A on 552, and B on 24, fasten C, 
move the arms until B come to 13, the arm A will show the answer— 299 
miles. 

Example 3. If 248 men in 5 days of 11 hours a day each, can dig a 
trench of 230 yards long, 3 yards wide, and 2 yards cfeep, in how many 
days of 9 hours each, will 24 men dig a trench 420 yards long, 5 yards 
wide, and 3 yards deep? 

248 24 230 , 420 248x5x11x420x6x3 

5«a:== o • b Xi 



11 5 ~ 2 3 24x9x230x3x2 

Set A on 248, B on 1, fasten C, move A and B, untfl B comes to 5, 
fasten A*, loose C, set B on 1, fasten C, move A and B until B comes to 
11, fasten A", loose C, set B on 1, fasten C, move A and B until B comes 
to 420, fasten A', loose C, set B on 1, fasten C, move A and B until B 
comes to 5, fasten A', loose C, set B on 1, fasten C, loose A*, move A 
and B until B comes to 3, fasten A*, loose C, set B on 24| fiasten C, loose 
A*, move A and B until B comes to 1, fasten A', loose C, set B on 9, 
loose A', move A and B until B comes to 1, fasten A% loose C, set B on 
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230, fasten C, loose A*, move A and B until B comes to 1, fasten A% 
loose C, set B on 3, fasten C, move A and B until B comes to 1, fasten 
A**, loose C, set B on 2, fasten C, loose A*, move A and 6 until B comes 
to 1; then A will show the answer = 288 j^^ days. 
* This calculation is nothing more or less than an addition and subtrac- 
tion of the logarithm of the factors, though it is not necessarjr to notice the 
logarithm. But, when the number of figures in the result is uncertain, a 
correct account must be kept of the indices of the factors. For that 
purpose there is a small hand on the top of the screw C, which is to be 
moved by hand for each operation; for multiplication add the indices, and 
for each time the arm A moves over 1, add one to the index, (because 
the sum of the mantisss of the factors is more than 1.) For division, sub- 
tract the index for the divisor from the index for the dividend; and for 
each time the arm A moves over 1, subtract one from the index, (because 
the diflfierence between the divisor and dividends mantissas is less than 
one.) If the index is negative, the result must be a corresponding decimal 
fraction. 

Example 4. What is the power of a steam engine, (condenser) ? 
Two cylinders, diameter of each, 42 inches. 

Stroke of piston, 27 " 

Pressure in the boiler per square inch, 30 lbs., 

Cut off J of the stroke, the mean pressure will be 

per square inch, 20 ** 

Vacuum per square inch, 10 " 

Making turns per minute, 79 

Co^cient for all the frictions and pumps, ss 0*3333 

„ 425 X 0-785 X 30 X 4 X 2-25 x 79 x 0-666 ^^ 
Horse power ^3^^^ -600. 

To Reduce a Vulgar Fraction to a Decimal, or to another Vulgar 

Fraction. 

Bute 4. Set the arm A on the numerator, and B on the denominator, 
fasten the arms with C, and move A and B until B comes to 1; then A 
will show the decimal. 

Example 1. Reduce | to a decimal fraction. — Set A on 3, B on 4, fasten 
C, move the arms until B comes to 1; then A will show the decimal frac^ 
tion,«-0-75. 

Example 2. Reduce } f to decimals. — Set A on 13, and B on 19, fasten 
C, move the arms until B comes to 1; then A shows the decimal fxaction, 
«0-6842. 

Example 3. Reduce f to 70ths.— Set the arm A on 2, B on 5, fasten 
C, move the arms until B comes to -70; then A shows 28, that is, f §• If 
the arms be moved into any position, the numbers within the arms will 
always be in proportion of 2 : 5. 

Example 4. Multiply 24 by J » . — Set the arm A on 24, B on 32, fasten 
C, move the arms until B comes to 19; then A shows the result,8 14-25. 
Subtracting roots on this calculating machine is precisely the same as sub- 
tracting roots by logarithms, and requires the same accuracy in the di- 
viding the indices and mantissa, for the number of which the root is to 
be subtracted. 
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Rule fob Svbtracthtg Roots* 

Ride 5. Divide the logarithm of the number (of which the root is to be 
subtracted) by the index of the root, the corresponding number on the 
circle aisUie root. That is to say, the index is kept with the small faaxMi| 
the mantissa on t he circ le i, and the numbers on circle a. 

Example 1. ^3694— 60-78.— Set the arm A on 3694, fasten A% the 
index kept with the hands 3, mantissa on circle h is 0*565, that is log. 

«, 3-565, —5— 1-7837. Set the arm B on 7837 on circle 4, the corres- 

ponding number on circle a is the rootatSO'TS. 

^ leSEai^il „ ^"^ » 1-4796 . log. 3017 
o o 

4J 2369000.-!^ 0. ^:5^ - 1-2649 - log. 17-99- 
V 39249000. i^-2:^- 084373 - log. 6-978 

To Find the Mean Proportional of Two Numbers. 
Example. What is the mean proportional of 4 and 9? 4 : x««x : 9 
a:«-\/4x9"«6. — Set A on 4, B on 1, fasten C, move the arms until B 
comes to 9, fasten A% loose C. Mantissa on the arm A =0-5568, index 
sal, log.=il-5568. Set the arm B on mantissa 0-5568 on circle 6, the 
corresponding number on circle a is the mean proportional «« 6. 

Trigonometrical Calculations. 

The trigonometrical calculations are to be computed on the circles c 
and d^ (see page 262.) 

Example 1. What is the angle with the horizontal, of an inclined plane 
24 feet in length and 8 feet in height? Sin. A—j^, then A— 19^ 28'. 
Set the arm A on 8, B on 24, fasten C, move the arms until B comes to 1 ; 
then the angle A« 19° 28' shows on circle c. 

Example 2. How long must an inclined plane be to form an angle with 

the horizontal 38® 49^ and 16 feet in height? Lengtht . oqo ^<y — 

sm. 00 4«7 

25-55 feet; set the arm A on 16, B on sin. 38® 49^, fasten C, move the 
srms until B comes to 1; then A shows the height— 25 jViy feet. 

Example 3. What is the height of a church steeple, when a distance of 
531 yards is measured from its centre horizontally to an angle of 57® 29' 

sin 
to the top ? Height=r:53i X 3 x tang. 57® 29'«53i X 3 X -^57® 29^. 

Set A on 53-5, B on 1, fasten C, move the arms until B comes to 3, 
fasten A% loose C, set B on cos. 57® 29', fasten C, loose A% move the 
arms until B comes to sin. 57® 29'; then the arm A shows the height— 
252 feet. 

To Find the Tangent for an Angle A. 
Bide. Set A on sin. A, and B on cos. A, fasten C, more the anns until 

Vp». XXI.— TaiaD Simiif.— No. 4.— A»ait, 1861. » 
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B comes to 1; then A shows the length of the tangent on circle a. 

ExampU. Tang. 66° SS'-- ^!^65° 36^- 1-4635.— Set A on sin. BS** 

36^, and B on cos. 66° 36^, fasten C, and move the arms until B comes to 
1; then A shows the length of the tangents 1*463 on circle a* 

To Find the Cotangent. 

- Example. Cotangent--^, cotang. 66° Se'-i^l^^ 35' - 0-685. 

Set A on cos. 66° 36^1 B on sin. 66° 35^, festen C, move the arms until 
B comes to 1; then A shows the length of the cotangent ■■ 0-686 on 
circle a. 

To Find the Secant. 

Exampk. Secant— «- rFs-oEr- — Set A on 1, B on cos. 55® 

^ COS. COS. 66^ 36' 

36^, fasten C, mere the arms until B comes to 1; then A shows the length 

of the secant on circle «■■ 1*7726. 

To Find the Cosecant. 

Example 1. Qosecanta-— : — ■■ --. — . ^ ^ . — Set A on 1, B on sin. 56® 

36^, fasten C, move the arms until B comes to 1; then A shows the length 
of ^e cosecantaa 1 *212. 

Example 2. In a triangle are measured one ade aw 92 feet, an angle A 
-.31° 16', angle B«i61° 3'. How long is the side b ? 

, 92 X sin. 61° y ,„ 
sm. 31° 16' 

Set A on 92, B on sin. 31° 16', fasten C, more the arms until B comes 
to mn. 61° 3'; then A shows the side 6«b156 feet on circle a. 

Example 3. To find the angle A, sin. A--^?2i5^-5l!iL«31°16'. 

loo 

Set A on 92, B on 156, fiatsten C, move the arms until B comes to sin. 

61° 3'; then A shows/31° 16. 

Example 4. What is the pitch of a propeller 11 feet 6 inches in diame- 
ter, the angle of the blades at the extremity being 63° 35^ ? Pitch » 
3-14X H'5 X cotang. 63° 36^— 26-7 feet.— Set A on 3-14, B on 1, fasten 
C, more the arms until B comes to 11*6, fasten A', loose C, set B on sm. 
63° 35^, fasten C, move the arms until B comes to cos. 63° 35^; then A 
shows the pitch «■ 26-7 feet. 

Example 5. What is the declination of the earth on the 14th of May, 

thatfa,38daysfromthe2l8tof June.> Cos. (.^. 38 ) x 23° 27', thatis, 

COS. 37° 30'x23-46-.18-65-il8° 33^.— Set A on 360, B on 366, fasten 
C, more the arms until B comes to 38, then A shows 37*6°. Set A on 
S3*46, B on 1, fasten C, move the arms until B comes to cos. 37° 30; 
then A shows 1&66->18° 33^ the answer. 
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The following example will show that the most complicated questioim 
can be worked on this instrument in a few minutes: 



« 136-97''^ (98-5 -12)*.63V /o6 ^ _, 
^97-6 (39-95— 15)»V'927-6^ 

This specification is deemed amply sufficient to give an idea of what 
can be done with this simple instrument. 

It is intended soon to publish a book to accompany the Calculating 
Machine^ containing numerous examples and directions that will enable 
persons to use the same. 

A machine for general business calculation, will be about 9 inches in 
diameter. Those for astronomical and the more particular branches, will 
be about 2 feet in diameter, and the engraving of course will vary. An- 
other for approximate calculations, intended to put in pocket-books, will 
be about 3 inches in diameter, and printed on paper; also, the arms A 
and B made of paper. 

Phiiaddpkia^ Fekrmry 7, 1851. 



For the Journal of the Franklin Institute. 

^ Series of Lectures on the Telegraphy delivered before the FrasMin Institute. 
By Dr. L. Turnbttll. 1850-61. 

Continued from page 196. 

Before considering the individual galvanic telegraphs, it will be proper 
to state the most important phenomena and laws of galvanism; also, the 
prmcipal forms of voltaic apparatus. 

The first instrument of importance, was the voltaic pile of Professor 
Volta, of Pavia, a description of which is published in the Philosophical 
UransacOans of 1800; although the discovery of galvanism is due to Gal- 
vani, Professor of Anatomy at Bologna, who found that by forming a 
chain of conducting substances, between the outside of the muscles of 
the leg and the crural nerve of a frog, convulsions might be produced. 
Galvani previously entertained the idea, that the contractions of the mus- 
cles of animals were dependent on electricity. 

The invention of the pile by Volta, was the result of profound thought 
on the development of electricity at the surface of contact of different 
metals. 

The galvanic pile of Volta consisted of an equal number of silver corns 
and pieces of zinc of the same form, with circular disks of card soaked 
in salt water; of these he formed a pUe or column by placing them alter- 
nately. If the uppermost disk of metal, either copper or silver, be touched 
with the finger, previously wetted, while a finser of the other hand is ap- 
plied to the lowest disk, a distinct shock is felt, which is increased with 
the number of plates. Instead of the moist conductor, we now use 
liquids of various kinds, and electricians have devised various forms of 
batteries, but all based on the important principle discovered by Volta. 

"By the voltaic pile, I mean such apparatus, or arrangement of metals, 
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fig contain water, brine, acid, or other aqueous solutions or decomposable 
substances between their plates; decomposition is an essential chemical 
part of every voltaic battery." — {Faraday^s Researches.) 

It was Volta who removed our doubtful knowledge, "Such knowledge 
is the early morning light of every advancing science, and is essential to 
its development; but the man who is engaged in dispelling that which is 
deceptive in it, and revealing more clearly that which is true, is as usefbl 
in his place, and as necessary to the general progress of science, as he 
who first broke through the intellectual darkness, and opened a path into 
knowledge before unKnown." — {Ibid.) 

According to Professor Faraday, the supply of electricity is due to che- 
mical power in the Toltaic pile, metallic contact not being necessary Ibr 
the production of the voltaic current; and further, that electricity is only 
anotner mode of the exertion of pure unmixed chemical forces, it is pro- 
portional in its intensities to the intensities of the affinities concerned in 
its production, and its quantity to the quantity of matter which has been 
chemically active during its evolution. It is the union of oxygen of the 
water which determines the current; and though the acid is essential to 
the removal of the oxide so formed, in order that another portion of zinc 
may act on another portion of water, it does not by combination with that 
oxide produce any sensible portion of the circulating electrical current; 
for the quantity of electricity is dependent on the quantity of zinc oxidized, 
and is searcely, if at all, srftected by the use of either strong or weak acid. 
Galvanic diilers from frictional electricity in its low degree of intensity, 
the larger amount set in motion, the greater constancy, more perpetual 
reproduction, less tendency to escape, and better conduction along me- 
tallic substances without being dissipated. The unequal character of all 
-the batteries previous to the one introduced by the late Prof. Daniel], of 
King's College, London, was a serious obstacle to telegraphic opera- 
tions; they are familiar to most persons who have taken any interest in this 
important matter, and I will therefore omit them. 

Prof. Danieil was the first to invent a battery capable of constant and 
steady action, and thus overcame the defects of those previously in use. 
The defects which cause the electromotive action to subside ra|Mdly, and 
soon to cease altogether, are: 1st, The sulphuric acid becomes saturated 
with the oxide of zinc. 2d, The hydrogen adheres to the surface of the 
metals, and thus prevents their perfect contact with the water. 3d, By 
the chemical action of the battery, the zinc, contained in the sulphate of 
zinc which is formed, is reduced to the metallic state at the surface of the 
copper, and deposited upon it in the form of a crust, where it acts locally 
and impairs the conducting power. 4th, Electricity is carried off and dis- 
sipated by the escaping hydrogen. 5th, Impurities on the surface of the 
zinc form small circuits, by which the electricity is conducted back into 
it, "without goin^ through the fluid to the copper, and then returning by 
metallic connexion. 

The adhesion of hydrogen to the zinc plate, does not take place when 
that metal is pure or amalgamated with mercury. Prof. Danieil, therefore, 
employs a cylindrical rod of zinc, amalgamated with mercury, instead of 
a plate of the common and impure metal. The amalgamation has also 
the effect of preventmgthe small local electric circuits, by coveringup the 
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impurities which exist on its surface. This was first introduced hy Star* 
geon. But the peculiar and most rauable feature of this batteiy is the 
use of a porous partition, which may be formed of animal membrane, 
earthenware, plaster of Paris, paper, or any similar substance. This 
divides the vessels containing the metals into two cells, one of which, 
the zinc cell, is filled with dilute sulphuric acid, in proportion of ten 
the parts water to one of acid, and the other with an acid solution of 
sulphate of copper. The partition freely transmits the electrical current, 
but prevents the passage of the sulphate of zinc to the copper plate, 
and thus remedies the third of the above mentioned defects. The sul- 
phate of copper is decomposed into sulphuric acid and protoxide of copper. 
The sulphuric acid passes through tbe partition into the zinc eell, there 
to act upon the oxiue of zinc, while the oxide of copper is again decom* 
posed into oxygen and metallic copper. The oxygen unites with the 
nascent hydrogen formed in the oxidation of the zinc to form water, and 
the metallic copper is deposited on the copper plate, keeping the plate 
constantly bright, and thus making it a better conductor. The hydrogen 
being consumed in the formation of water, it cannot interfere with the 
action of the conducting plate, nor convey away electrieiW. A little frame 
is fitted to the top of the cell, in which crystals of sulphate af copper 
are placed, in order that the strength of the solution may remain unmi* 
paired. 

Another form of battery, proposed by Prof. Grove, of London, is an 
improvement upon Prof. Daniell's, in respect to amount of force gene- 
rated in a small space, and has been adopted in most of the telegraphic 
ofiSces of this country. A platinum plate is substituted for the copper 
one of Prof. Daniell, and instead of sulphate of copper, strong nitric 
acid is used, which furnishes oxygen to unite with the hydrogen. Tbe 
oxygen in nitric acid is held by very slight affinity, and many^ chemical 
substances reduce the nitric acid to hypo-nitrous ana nitrous acid, which 
contains two or three equivalents less. The increase of power in 
Grove's battery over Daniell's battery, for the same amount of zinc dis- 
solved, is equal to the clifierence of affinity between oxygen for nitrous acid 
and oxy^n for zinc^ The force of Grove's batteiy is, therefore, equal to 
the affinity of oxygen for zinc, minus the affinity of oxygen for nitrous acid. 
The energy of a galvanic arrangement depends to some extent upon the dif^ 
ference in the affinity for oxygen of the metals employed, which in the case 
of platinum and zinc, is at a maximum, zinc being most readily oxydized, 
and platinum least so. The zinc plate, as in Daniell's, is amalgamated 
and surrounded by sulphuric acid, diluted widi eight parts of water, 
while the nitric acid is placed in the platinum cell. A Grove batteiy 
exposing a surface of zinc equal to twenty square inches, was found by 
its magnetizing power, to aflord a current of greater quantity than a Dan- 
iell battery exposing 210 inches of zinc. Ibe intensity of the current 
is also considered three times as great as Daniell's, and is remarkable for 
its constancy. The escape of nitrous acid, red fumes from this battery, 
render it disagreeable and unsafe to a careless experimenter. They are 
irrespirable, and iniurious to nice apparatus which may be exposed to them« 
By placing a metallic covering (protected fi*om the acid fumes) over the 
battery, and allowing the gases to escape through an orifice stufied with 
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cotton, wet with a little alcohol, these maybe to some extent neutralized* 
The intensity of the current depends on the chemical affinities which are 
concerned, and on this account there is a gain in Grove's battery over 
DanielPs. Prof.Callan, of Maynooth College, Ireland, has invented a 
galvanic battery, cheap in its construction and use, yet powerful. He sub- 
stitutes cast iron for the outer copper cell, and a flat piece of zinc for the 
inner one, with equal parts of nitric and sulphuric acids for the outer 
cell, and a mixture of two parts of nitric acid, five of sulphuric acid, and 
forty-five of water for the inner one. 

The effects of the galvanic current on the nerves and muscles of animals, 
are essentially the same as those produced by frictional electricity, modi- 
fied, however, in some degree, by the continuous action of it. They are 
also characterized by the presence of some chemical influence, which 
excites the organs of taste and sight in a remarkable manner. Very small 
batteries are adequate to excite the organs of taste and sight, but a lai^e 
apparatus is needed to produce any perceptible influence on the sense of 
touch, so as to cause the muscles of the human body to contract, when 
it forms part of the circuit. Galvani, in his fundamental experiment, 
touched the nerves of a dead frog's spine and the muscles of one of his 
thighs wifh two different metals, and then forming a circuit by a wire be- 
tween them, the leg became violently contracteo. When the nerves of 
vision are made to form part of the voltaic connexion, peculiar luminous 
flashes will appear before the eyes. The excitement of the organ of 
hearing under similar circumstance? is not less interesting, a roaring sound 
being heard as long as the wires are kept in place. On closely observing 
the effect of galvanic electricity upon the muscular and nervous system, 
three dbtinct stages in the process are readily seen. First, when the cir- 
cuit is completed, an electric shock is experienced; next, the continued 
action of the current causes a series of contractions rapidly succeeding 
each other; and lastly, when the connexion is broken, a less violent shock 
than before is felt. The shock of a voltaic battery differs from coMimon 
electricity, as the latter is felt far less deeply, affecting only the outer part 
of our organs, and being exhausted m a moment. Ine voltaic shock, on 
the contrary, penetrates farther into the system, passing along the entire 
course of the nerves. The influence of the galvanic current on the 
nervous system, has been successfully applied to the restoration of peraons 
in whom animation was suspended. By means of it, Aldini set in motion 
the feet of a corpse, caused the eyes to open and shut, and distorted the 
mouth, cheeks, and the whole of the countenance. Ure, by completing 
the circuit through the body of a man recently hung, causecl the muscles 
of the face to acquire a fiightful activity, so that rage, despair, and an- 
guish, with horrid smiles, were successively depicted on the countenance. 
— (PesckelPs Elements of Physics.) 

The chemical effects of galvanism are perhaps the most important of 
all that come imder our observation. Prof. Faraday's investigations 
have recently added most materially to our knowledge on this subject, 
and it is to him that we are indebted for detecting most of its laws. To 
produce these effects, the electrical current must be conducted completely 
through the substance which is to be decomposed; as soon as the cir- 
cuit is completed, the elements are set in operation, and so continue 
until the connexion is broken. The bodies to be resolved must be con- 
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doctors of electricity^ and also be in a liquid condition, that their particles 
may move freely amon^ each other. The circuit may be completed 
through the fluid, by dippmginto it the metallic wires which connect with 
the poles of the battery, lliese extremities of the wire are commonly 
termed poles^ from an idea that they exert attractive and repulsive ener- 
gies towards the elements of the decomposing liquid, just as the poles of 
a magnet act towards iron; and each is farther distinguished by the term 
positive, and negative, according as it affects an electrometer with positive 
or negative electricity. Now rrof. Faraday contends, and has proved 
by experiment, that these poles have not any attractive or repulsive energy, 
and act simply as a path, or door, to the current; he hence calls them 
electrodes, from ekctron^ txtxt^v^ electricity, and odo9^ o5oj, a way. The 
electrodes are the surfaces, whether of air, water, metal, or any other 
substance, which serve to convey an electric current into and from the 
liquid to be decomposed. The surfaces of this liquid which are in im« 
mediate contact with the electrodes, and ^here the elements make their 
appearance, are termed anode, and cathode, from aTus, •I'a, upwards, and 
iniosj o^<y, the way in which the sun rises, and kata^ xo^a, downwards, the 
way in which the sun sets. The anode is where the positive current is 
supposed to enter, and the cathode where it quits, the decomposing 
liquid; its direction, when the electrodes are placed east and west, cor- 
responding with that of the positive current, which is thought to circulate 
on the surface of the earth. To electrolyze a compound is to decompose 
it by the direct action of galvanism, its name being formed from electron,^ 
fXfjwpoif, and /wo, xw, to unloose or set free. An electrolyte is a compound 
which may be electrolysed. The elements of an electrolyte are called 
ions from iouy mv, going, neuter participle of the verb to go. Anions, are 
the ions, which appear at the ano^le, and are usually termed the electro- 
negative ingredients of a compound, such as oxygen, chlorine, and acids; 
while the electro-positive substances, as hydrogen, metals, alkalies, &c. 
which appear at the cathode, are cations. Whatever mav be thought of 
the necessity of some of these terms, the words electrode, electrolyze, 
and electrolyte, are peculiarly appropriate. — {Farciday^e Experimental 
Researches.) 

Water, the first agent decomposed in this way, was electrolyzed by 
Messrs. Nicholson and Carlisle, soon after the discovery of the voltaic 
pile. From its low conducting power, water requires a powerful current 
for its decomposition, unless it be slightly acidulated. In 1803, Berze- 
lius and Hisinger ascertained the power of the galvanic battery to resolve 
many other substances into their elements; that these elements observed 
regular laws in their resolution into more simple form, as oxygen and acids 
accumulated about the positive pole; while hydrogen, alkalme earths, and 
metals appeared at the negative one. Sir H. Davy communicated to the 
Royal Society, his celebrated Lecture on some chemical agencies of 
Electricity in 1806; and in 1807, he announced the grand discovery of the 
decomposition of the fixed alkalies. Faraday's masteriy productions on 
tbis subject were elicited in the period from 1831 to 1840, some of which 
important results have been mentioned. 

It is an interesting matter to obtain a fixed rule or law, by which we 
can estimate the amount of projectile force needed by a galvanic current 
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to pass orer a certain length of telegraphic wire; though all sach rafei 
must be more or less inconclusive, from tne number of contingent cnrcum* 
stances on which they depend; still, from experiment and observationY we 
can obtain those which may be useful in making what are tenned roagii 
calculations. To make such a computation, we must on one band find 
all the sources which give motive power, and on the other seek ffaoM 
agencies which ofier resistance to that power, obtain the sum of each, and 
then institute a comparison. The power is that electricity of intenaitj 
which a single galvanic cell is capable of generating* This multiplied 
hv the number of cells gives us the whole amount of electrical power. 
The resistance is that obstruction the electricity meets in the conduetii^ 
metal and the liquid of the cells. Find the amount of obstruction in a 
single cell; this multiplied by the number of cells afibrdathe total sum of 
a battery. Then divide the whole sum of power by the total amount of 
resistance in the conducting wire and liquid of the battery cells, and the 
quotient will be the effective power of the battery. 

The electromotive force of an electric current may be ascertabed by the 
following important law of Ohm, being applicable under all circumstanceSy 
referring to ill the causes which tend to impede the action of the battery. 
^^It is, that the intensity of an electric current where a battery is in action, 
is directly as the whole electromotive force in operation, and mversely as 
the sum of all the impediments to conduction. It may therefore be ex* 
pressed by a fraction whose numerator is the electromotive force, and its 
denominator the sum of the resistance of all its parts. Let I be the in- 
tensity of the current; E the effective electromotive force in the batteiy; 
R its constant retarding influence, and r the variable retarding influence m 
the connecting wires; then 

I E^ 

If, according to Ohm^s formula, we put the intensihr of the current in a 
simple voltaic arrangement whose excited surface is l!, 

1 I— 1- 

Then the intenaty of a current from a battery of fi pairs of plates or caps 
will be, 

and in a single voltaic arrangement whose surface is n times greater than 
I, the resistance to conduction beine diminished inversely as the area of 
its transverse section, the intensity becomes 

^' ^"rT7"r+^- 

n 

The resistance to an electric current in a conducting wire is in propor- 
tion to the length of the wire, and inversely as its sectional area. That is, 
the longer the wire the greater the resistance, and the larger the wire the 
less the resistance. If uie wire be many miles long, the resistance to the 
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ekctrioa] current yaries artthmeticallj as the wire increases in lengtk 
geometrically. Arithmetical progression is constant addition, while geo- 
metrical progression is constant multiplication, and the ratio would stand 
thus: 

Resistance, 1 : 3 : 6 : 7 : 9 : 11 : 13 : 15, &c. 
Length, 1 : 2 : 4 : 8 : 16 : 32 : 64 : 128, &c. 

The resistance of the liquid in the cells is in direct proportion to the 
amount and thickness of that fluid, and in the inverse proportion to its 
conductibilit^. Or the greater the thickness of the fluid, the more re- 
astance it will oppose to Sie galvanic current; while, on the other hand, the 
greater the conducting power of the fluid, the less obstruction is presented. 

Thus it will be seen that the data for such an estimate are numerous, 
and require much scrutinizing experiment to afford a system for practical 
deduction. 

Professors Wheatstone, of London, Steinheil, of Munich, and Jacobi, 
of St. Petersburgh, appear to have been foremost among those who have 
endeavored to ascertam the velocity of the electrical current. Its rapi- 
dity previous to their labors was supposed incalculable; simple observa- 
tion had impressed experimenters with the opinion that it was instanta- 
neous; but, like the other imponderable agents, it has not only been shown 
to be progressive, but also, under peculiar circumstances, of much less 
celerity than light. It is greatly modified by the incidents connected with 
different trials. Not only the kind of electricity employed, but the nature 
and size of the conductor, temperature and electrical tension of the at- 
mosphere, dissimilar means and mstruments used by different operators for 
arriving at results, may perhaps account for the very discordant opinions 
of practical physicists on this topic. Prof. Wheatstone, making a cur- 
rent of frictional electricity pass along copper wire, and noting the inr 
tervals of reflected sparks from a revolving mirror, estimated the speed at 
5228,000 miles in a second. Our ingenious and distins^uished townsman, 
Mr. Saxton, devised the instrument with which Prof.W. determined these 
fects. Some truly practical and indefatigable trials have been recently 
made under the direction of Prof. S. C. Walker, of the United States Coast 
Survey, which, like the rest, present a heterogeneous mass of probable 
velocity; taking the whole of them, he deduces the ^^resultant as 15,890 
miles per second, as the most probable valne."— (iSiU/tman's Journal, 
Marchy 1851.^ — He vsed galvanic electricity, and conductors of wire 
known in tracle as No. 9. 

Professor Mitchell, of the Cincinnati Observatory, experimented with 
a sidereal clock on the common telegraphic line, and inferred the velo- 
city at 30,000 miles per second. And again, Messrs. Fizeau and Gounelle, 
in a paper published in the CompUi Rmdus of April last, make their result 
as 111,886 miles per second in copper wire, and 62,159 in iron. — {Jour, 
Frank. Ins.j Vol. xx.p. 62.) 

Here are very many discrepancies, that may be perhaps ascribed to the 
variable contingencies attending? the experiments. Matteucci, Baumgart- 
ner, Kirchoff*, Kidolphi, and Smauren, are and have been promment in- 
▼estigators of this subject 

Many trials were made at an early period, on the transmission of gal- 
ranism through water and soil. In 1803, experiments were made by F. 
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H. Basse on the Weser, a distance of 4000 feet being incladed in die 
circuit, ( GUberVs Armakny xir. p. 26,) by Erman in the Havel, near Pots- 
dam, ( GUberty XIV. p. 385,) and by Aldini at Calais, across about 200 feet 
of sea water. 

Prof. Steinheil, in 1837, first employed the earth as a return portion of 
the circuit between telegraphic stations, and nearly all the tel^raph lines 
are now arranged on this principle. Much speculation has arisen, as to 
the mode in which the electrical impulse is conveyed through the earth 
between the termini; though it is as much under our control as -when 
transmitted through wire conductors, it is difiicult to conceive the passage 
of the fluid in these cases as similar. In all our experiments we find the 
earth a vast receptacle and source of electricity, and from this fact modem 
physicists suppose no impulse communicated, but that electricity given 
to the earth at one end of the line increases the whole amount in it, and Ae 
equilibrium is restored by the escape of the redundant fluid into the other 
extremity of the wire. Baumgartner inferred from emeriment, that the 
geological structure of the intervening earth had some effect upon the time 
required for the appearance of the electrical impulse at the termini; this, if 
correct, is strong evidence in favor of conduction of electricity by the 
earth. 

To be Continued. 



Description of an Improved .Annular Steam Boiler j Patented by Thomas 
Champion, of Philadelpkia, Pa., Feb. I8th, 1851. {Seepage 233.)* 

Fig. 1 is an end view, with the outside plate removed to show the ends 
of the annular cvlinders. Fig. 2 is a longitudinal section. The same 
letters refer to Ulce parts. 



a a represent the fire box, and the arrows in the spaces marked a, shows 
a large fire space nearly surrounding the annular cylinders. The heated air 
* Communictted by the InTentor. 



Digitized by 



Google 



Adjourned Medkig of the F^ankUn ImtUuie. 275 

and products of combustion are made to return as shown by the arrows at 
the back and through the spaces between the cylinders, cccc^ and pass up 
the smoke pipe, thus presenting a large heating surface with return spaces, 
it may be said to get all the benefit of the fuel. There are a number of large 
evaporation openings communicating with all the cylinders, but d is the 
upper opening above the annular cylmders, to allow the free using of the 
steam into the steam chamber, (, above. The openings spoken of will 
be observed more particularly in fig. 1, as extending around the cylinders, 
uniting them together, and answering the four-fold purpose of braces 
securing the cylinders firmly together, allowing the free ebullition of the 
water, and passage of the steam upwards into the steam chamber, &, and 
also the settling of dirt and impurities to the bottom part, where they may 
be blown out by a blow pipe, to keep the boiler free from incrustations. 
They also expose more fire surface, and thereby tend to more rapid eva* 
poration. 



FRANKLIN INSTITUTE. 



Proceedings of an Adjourned Meeting j held FAniary 25, 1851. 

Algernon S. Roberts, Esq., in the chair. 

Isaac B. Garri^ues, Recording Secretary. 

Mr. O. W. Smith stated that this meeting was held for the purpose of 
discussing the relative merits of the paddle-wheel and the screw, as instru- 
ments for the propulsion of steamers. This evening had been appointed 
with the expectation that some naval engineers, who were present at the 
last meeting, would also be present at this, and give the opinions they had 
formed on this subject, after much practical experience in steamers in 
actual service. They had, however, been compelled to leave the city. 
Ude subjectof propellers was comparatively new in this country; such ves* 
sels would of course be most proper for canals and narrow streams. Most 
enepneers considered ade- wheels the best, but auxiliary screw steamships 
had increased vegr much of late. Some had thought the propeller tended to 
push the vessel mto the water under heavy seas, but it would operate 
as well in that as in smooth seas, while the side-wheel would lift the vessel 
out, but lost power or speed when the wheels were thrown out of the 
water by the rolling of the vessel. He would express no opinions on the 
subject, but would like to hear those of gentlemen present, who were 
interested in the matter. 

Mr. J. H. Towne said that two systems of propelling steam- vessels were 
prominently before the public at this time, viz. : by jpaddle-wheels and 
by screw propellers. The side or paddle-wheel had been in use for a 
lone time, and the most skilful engineers of the world had employed 
thev time and talents for the last thirty or forty years in bringing this 
system to perfection. The screw, on the other hand, had only recently 
been introduced into practical operation, and comparatively few me- 
chanical engineers had yet given much attention to it. Most of them 
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are to (his day much prejudiced against t^is system, and think it will 
only answer for freighting vessels of slow speed. He (Mr. T.) was of a 
difierent opinion ; he had taken great pains to obtain information on tbe 
subject, and he had had an opportunity of witnessing the performance of 
the best screw-steamer which had yet been made in this, and peihaps in 
any country ; he alluded, of course, to the Princeton. A careful exami- 
nation of the whole subject had led him to the belief that the screwj as 
an instrument for propelling sea steamerSy is better and more eificieat 
than the paddle-wheel — all circumstances considered; and he had no 
doubt that, for sea-going vessels^ it would sooner or later supersede the 
paddle-wheel. The screw has many advantages over the paddle-wheel; 
it is not affected by the depth of immersion or by the rolling of the vessel, 
but is equally effective at all depths, and under all circumstances. It 
admits of the perfect combination of sails and steam, which, for war pur- 
poses especially, is of the greatest importance. In a rough sea, the screw 
being wholly immersed, the resistance is more uniform, and the engines 
may be worked more steadily and with less danger than with the paddle- 
wheels, which, being sometimes almost wholly out of water, and at other 
times deeply immersed, subject the engines to fearful strain. With the 
screw, light, quick moving engines are required; weighing less, costing less, 
and occupying less valuable space in the vessel than paddle-wheel ma- 
chinery, which is more ponderous and costly, and must be placed in tbe 
middle and most valuable part of the ship. The cumbrous paddle-boxes, 
too, are dispensed with, and the resistance they offer in a head wind 
avoided. Screw steamers, properly constructed, will, therefore, have in- 
creased capacity to carry freight or fuel, and be better adapted to make 
long voyages ; they also steer better. 
For war purposes screw steamers are especially advantageous; as theie are 
no paddle-boxes, a whole broadside battery may be used; the machinery 
may be wholly below the water line, beyond the reach of shot ; and the 
vessel may be fully rigged, admitting a perfect combination of sails and 
steam. 

These are some of the advantages of the screw. Another may be 
claimed, viz. : diminished loss from slip — one evidence of the efficiency 
of the instrument : — The slip of the Princeton, was less than 10 per cent 
Of the Great Britain; during her trial trip, from 9| to 13 per cent Of 
the Liverpool screw, 5 per cent. That of the Dwarf, Mr. Rennie states 
to be I or ^ ; and the slip of the Arrogant and Encounter, English men- 
of-war, is stated to be | to ^ in smooth water. Mr. T. stated that it 
was surprising that the slip of the " Great Britain" was so little, becaoae 
the surface of the propeller bure a very small proportion to the size 
of the vessel. The propeller of the Princeton, a vessel of less than a 
.fourth the tonnage of the Great Britain, had a propelling surface of 120 
square feet, while the surface of the Great Britain's screw was less than 100 
feet. He was, therefore, inclined to think that the amount of slip of the 
.Great Britain was much greater than stated. The slip of the best paddle- 
wheel steamers is from JiO to 27 per cent. 

He desired to say a few words about the oblique action of the screv 
propeller. This is more apparent than real. In considering the action 
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of the screw, we must not regard the motion of the screw alone, but view 
it in connexion with the onward motion of the vessel. The apparent 
obliquity disappears almost entirely, and the action of the screw is in 
fact more direct than the paddle-wheel of 
small class steamers. This may be illus- 
trated by a very simple diagram. If the 
advance of the screw in one revolution 
is from A to B, and there were no slip, 
the vessel would more through the same 
dbtance; the screw would act precisely 
like a screw in a solid, and there would, of 
course, be no loss from oblique action. l^L 
If, however, as is the case in practice, the vessel advances about /^ of 
the pitch of the screw each revolution, the obliquity of action would 
be represented by the line D E, and would vary very little from direct 
action in a properly made screw. 

Mr. T. thought that less power, and, of course, less fuel would be 
required to produce the same speed with the screw than with a paddle- 
wheel, other things being equal. In his opinion, a true screw was the 
best form, as it is as efficient as any other simply as a propeller, and 
admits of the use of sails alone, as it will, when uncoupled from 
the engine, turn round with no other resistance than the fifiction 
of its shaft bearings and of the water rubbing on its surface. No other 
form possesses this desirable quality. Captain Erricsson, to whom we 
are indebted for the practical introduction of the screw as an instrument 
of propulsion, and who probably understands this subject better than any 
engineer living, used sections of a true screw. Captain Loper uses a 
propeller of four blades, having one angle of about 30 deg. at the hub, 
and 50 deg. at the periphery. 

Mr. Towne said that in most cases, screw steamers had been built in 
as cheap a manner as possible, and very frequently by incompetent per- 
sons, wholly ignorant o^ the principles which should govern them in 
construction. He might give many examples from his own observation, 
but it would not be proper to do so for obvious reasons. He regretted 
for the sake of the system that it had not yet had a fair chance, out he 
hoped that the day was not very distant, when a f^dr trial at least would 
be had. In conclusion he would remark, that it is extremely difficult 
to get reliable information in relation to the performances of steamers, 
and that with the exception of the Princeton, he had been compelled to 
quote from printed accounts, which might not be strictly accurate. 

Mr. Smith mentioned the rapid passage of the Glasgow, under steam 
and wind, as an example of propelling materially aided by sails. 

Mr. Bartol remarked, that although m favor of propellers for coastwise 
and freighting vessels of moderate capacity, when speed was not an 
object, he thought that there were some objections to propellers that 
had been overlooked by their friends, and for the purpose of bringing 
these points before the Meeting, he had solicited letters from severd 
engineers of well-known standing, who had had an opportunity of fully 
testing their operation and effect under all circumstances. He was in- 

Vol. XXL—TmaD 8x]i»s.--No. 4.— Afkil, 1801. 24 
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formed by Afr. Henry Hunt, a Chief Engineer in the U. S. Navy, and for 

two years chief engineer of the U, S. Steamer Princeton, that in heavy 
head winds the slip of the propeller increased very much; that when not 
making two knots per hour agamst the wind, the propeller would naake 
twenty-eight revolutions, being the number of revolutions required to 
obtain a speed of eight knots in smooth water : this was an extreme case, 
but he had often observed when steaming head to wind, at the rate of 
three to four knots, that the propeller would make twenty-five revolutions, 
which was its usual speed when steaming six-and-a-half to seven knots 
in smooth water. Mr. Whipple, an assistant on board with Mr. Hunt, 
confirmed his statement, having observed the same result. Mr. Hunt 
also remarked that the consumption of fuel was as great per revolution 
at one time as the other. The Princeton was 165 feet long on deck, 30 
feet beam, 21 feet 8 inches hold, drawing 19 feet of water, with a propel- 
ler 16 feet diameter. 

Mr. Bartol had also been informed by Mr. Robert H. Long, assistant 
engineer, U. S. Navy, and for several months on board the U. S. Steamer 
Legare, that he had often observed the same result, and that whUe that 
vessel was employed on the coast survey, during the summer of 1849, 
in Chesapeake bay, he had taken particular note of it; and that in calm * 
weather, with the propeller making 31^*^ revolutions per minute, they 
could make six knots, but that in heading a^inst a single reefed topsail 
breeze, they could not make steerage way with the propeller, making 34 
revolutions, and a large increased consumption of fuel; that by setting 
fore and aft sails, and fallmg off so as to auow them to draw, she would 
make five knots. The Legare was of iron, 140 feet long, 24 feet beam, 
11 feet hold, propeller 9 feet 6 inches in diameter. Both vessels were 
full powered, having as much boiler as any side-wheel steamer of their 
tonnage. 

Mr. Bartol stated that it was a well known fact, that in ^de-\fheei 
steamers, the revolutions and consumption of fuel decreased with in- 
creased resistance; that the Cunard and Collins steamers made but from 
four to dx revolutions, when steaming against heavy head winds, and 
were compelled to bank up their fires; that he had examined the log of 
the U. S. Steamer Mississippi, and found this was uniformly the case. 

Mr. Bartol thought that this pomt had been overlooked, and wished to 
draw the attention of the Institute to the subject, that it might be pro- 
perly investigated. 

He would also remark, that the difierence of cost between side-wheel 
steamers and propellers, where equal power was used, had been very 
much over-estimated, as well as the dinerence of room necessaij for the 
machinery of the two vessels. A side-wheel steamer admits of a more 
bouyant model, and will give greater capacity to the same tonnage. 
There was abundant room for both classes of steamers, and the cheap 
manner in which many classes of propellers may be got up, will cause 
their rapid introduction; but for Atlantic steamers of the nrtt class, he 
was not prepared to admit that the propeller could equal the side- wheel 
in jroeed, regularity, or economy of fuel. 
. Mr. Smith inquired what is the diameter of the largest propeller screws ? 
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Mr. Bartol.— That of the Great Britain is 16 feet, the Glasgow 13 
feet, the largest side wheels about 36 feet. People exaggerate their 
horse power of engines in this country ; 1000 here would be reckoned 
but 800 in Great Britain, which arises from a disposition here to make the 
most of everything on paper. 

Mr. Towne said the performance of the Princeton had been entirely 
satisfactory. He had been on board of her when she attained a speed of 
thirteen miles per hour through the water, with a slip of less than 10 per 
cent. The propeller of the Carolina, in his opinion, is not of the best 
form. He would repeat, that quick moving propeller engines would 
certainly develop a given amount of power, with less weight and space 
occupied than would be occupied by slow moving paddle-wheel en- 
gines. He thought that the stem of the Princeton was cut away more 
tiian was necessary. 

Mr. Bartol. — ^The steamer Jefierson was altered from propeller to side- 
wheel, and works better under the same circumstances. Steamer Osprey, 
500 tons, from Charleston to Philadeli)hia, averages nine miles per hour. 

Mr. Smith inquired if propeller engines worked quicker than others ? 

Mr. Towne said, that they made more revolutions per minute, but that 
there was not a great difference in the speed of the pistons. 

Mr. Smith spoke of the Royal yacht being the fastest propeller 
known. 

Dr. Tumbull read a description of her, also the Great Britain, from an 
address of Sir J. Rennie; she was 260 tons burthen, 125 horse power, 
screw consisting of two blades, making 250 turns in a minute, with a 
speed of 15| miles per hour ; the Greet Britain is 322 feet long, 3444 
tons burthen, 1000 horse power, and screw diameter of 15 feet 9 inches, 
was sixteen days ^oing from New York to Liverpool. 

Mr. Smith inquired the comparative strain of screw machinery upon 
vessels? 

Mr. Grice. — Could not tell; thought if the vessel were light, the pro- 
peller might by its revolution have a twirling or racking effect on the 
hull; if loaded down and with an even keel, no such action would occur; 
thought them strong as side-wheel steamers — sails will rack vessels as 
much as steam — propellers may take the lead of side- wheel steamers. 

Mr. Smith. — What effect will breaking of propeller shaft have ? 

Mr. Towne. — Littie or no damage will in ordinary cases be done. If 
the last section of the diaft be uninjured, the!propeller will turn while the 
vessel is under way, without retarding the vessel ^eatly. 

Mr. Tathero. The greatest speed of the Great Britain was 326 nailes per 
day; the Great Western in a hurricane laid too, making ten revolutions per 
minute, and no speed. Small propellers are used m England, of two 
blades, 15 feet in diameter ; steamers Ohio and Georgia have two pad- 
dles, 10 feet long and 16 inch paddle-boards ; they make rapid trips. 

Mr. Towne said that propellers were steadily gaining ground in Eng- 
land, and that a mail contract for the Cape of Good Hope had been given 
to a line of screw steamers. There were now 32 British war and 100 
mercantile screw steamers in use. He would call the attention of the 
meeting to the very remarkable performance of a line of five small screw 
steamers, running from London to Mediterranean ports ; they have made 
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in all 170 Toyases outwards and homewards with cargoes, and have ran 
a distance of 190,849 knotSy at an average speed of 8 to 8^ knots per hour. 

There wu one steamer of 272 tons and 33 horse power, average 8 knots, 
one " 272 « 30 ** « 8 " 

two " 320 " 40 « « 8§ « 

one " 460 « 60 " « - 8i « 

This, considering the small size of the vessels, and making great allow- 
ance for nominal horse power, is a very remarkable performance, and 
has perhaps never been equalled by padule-wheel steamers of the same 
size and power. 



Proceedings of the looted Monthly Meetings March 20, 1851. 

Professor John C. Cresson, in the chair. 

John C. Trautwine, Recordmg Secretary, pro tern. 

John F. Frazer, Treasurer. 

The minutes of the last meeting were read and approved. 

Donations were received from Joseph Fletcher, Esq., of London; 
Prof. A. D. Bache, Coast Survey ; Lieut. M. F. Maurey, U. S. Navy, 
Washington city, D. C. ; Prof. K. S. McCulloh, Princeton, N. J., and 
Messrs. Charles E. Smith, Peleg B. Savery, Wm. W. Fleming, Dr. L. 
TumbuU, Dr. G. J. Ziegler, and Prof. J. C. Cresson, of Philadelphia. 

The periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's statement of the receipts and payments for the month 
of February was read. 

The Board of Managers and the Standing Committees reported their 
minutes. 

The following Standing Committees reported their organization, by 
appointing their chairman, and the times for holding their stated 
meetings : 

On Cabinet of Arts, &c. John C. Copper, Chairman, 2d Monday evening. 
On Models, Prosper Martin, " " * " 

Meetingof Institute, [ l';:i'i^iX ^^rier,] " " 

Library, John Allen, Chairman, 2d Tuesday " 

Cabmet Minerals, &c. Dr. C. M. Wetherill, " 2d Wednes'y « 
Science and the Arts, Prof. J. C. Cresson, " 2d Thursday " 
Exhibitions, Not appointed, 2d Friday ** 

Meteorology, Owen Evans, " " •* 

Candidates for membership in the Institute (8) were proposed, and 
those proposed at the last meeting (16) were elected members of the In- 
stitute. 

Dr. L. V. Newton, of New York, presented for the examination of the 
meeting some specimens of galvanized type, accompanied with examples 
x>f printing executed by them, and a letter of recommendation from Mr. 
W. B. Bodge, manager of the compositors' department of the American 
Tract Society. 
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Dr. Newton made the following remarks :— 
"This patent is one for covering type, &c., made of the ordinary 
type metal, or any inferior metal, with a face of some more tenacious 
and darable one. Hitherto copper only has been used for this purpose, 
and it is probable that, as it is the most tenacious of all metals, with the 
exception of iron, and proposes certain other advantages besides, it will 
never be superseded by any other. 

I wish it to be understood, that I do not entirely approve of styling 
my improvement *^galvanized type?^ The term, whether in point of 
fact, or as it is commonly understood, does not fully cover all the ground, 
nor carry all the meanmg that the improvement demands. I call it 
facing type anew ; and as at present I employ copper for this purpose, 
I eaU it cojuper facing. To the new article itself, rather than the mode 
of producing it, I beg to invite your attention. 

It is apparent to those acquainted with the general character of metals, 
that, other things being equal, copper is greatly superior to any material 
of which printing types are usually made. He experiments of Guyton 
Morveau demonstrate that it is near eleven times more tenacious than 
lead. Both its ductility and malleability are very great, and admirably 
fit it for this new purpose to which I have applied it. This deduction 
from its known character, I have already in numerous instances proved 
true by experiment. There are types on the table that have performed 
different amounts of work, in situations where a fair comparison could 
be made between their durability and the durability of common type. 
The result has been that while the common type could only, at the most, 
stand at the head line ^ a* newspaper page, through a single edition of 
170,000 copies, the copper*faced passed through six editions of the same 
number, placed in the same situation, and, as you may perceive, can 
scarcely be said, even now, to be entirely destroyed. 

I have other specimens, which have done less work, and are much 
less worn. Here are tj^s, which appear to be still in excellent working 
condition, vrith the hair lines nearly perfect, that have done twice the 
quantity of work that common types do in the same position. They have, 
as all copper-feced type have, a oeautiful and highly burnished surface, 
that shows no disposition to tarnish in the open air. This circumstance 
is another advantage my type possesses. It requires Jess ink on the 
rollers and less on the face of the type, to give a fair and distinct im- 
pression; there should, therefore, be less ink wasted, and if the presswork 
be eoual, the printing will look better. I have copies of the New York 
Conner and £nquirer, the Boston Daily Journal, several large sized 
weeklies, both of Boston and New York, as well as several quarterly 
and monthly publications, all of which are printed on my copper-faced 
tjrpe. Their appearance will speak for the beauty of the work. I have: 
also a specimen of the most beautiful job printing, done with neariy the^ 
finest kind of type in use. Nothing can be more perfect than this. It; 
may, I believe, be fairly assumed, that copper presents a better working 
fiu^ than almost any other metal. 

In answer to the inquiry of a member respecting die expense of copper- 

* American McMenger, publifhed in New York» by th« American Tract Society. 
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faced type, I reply that it exceeds that of the common type only about 
30 per cent. 

It was inquired how the two metals might be separated when -worn 
out, so that tne old type metal might be employed again. The answer 
is, that there is no difficulty, as lead fuses at about 500 degrees, and cop- 
per at about 1800, so that as soon as the lead becomes fluid, the copper 
willgo to the bottom unaffected by the heat. 

WiU there not be constant galvanic action between the copper and 
lead ? No, I believe not, because all the conditions for causing electric 
excitement are not present. There can be no electric action without a 
fluid to produce chemical changes. When, however, the types are moist, 
it is prooable that at the visible point of contact between the two metals, 
a certain amount of electrical disturbances may ensue. But inasmach 
as the action is wholly at the lines where the two metals join, and not 
between them, such an action can never have the effect to loosen them 
from each other. The oxidizement of lead being exterior, will produce 
no sort of inconvenience ; while the copper, thus excited negatirely, 
will repel oxygen, and always remam bright. This effect, I think, I hare 
observed repeatedly. At first I was astonished on seeing the copper 
maintain a brilliant surfiice, after it had been used, when, as it appeared 
to me, it should have been foul or tarnished. On reflection, I concluded 
it was attributable to this single circumstance of external electric action. 
As touching types made wholly of copper, that have been spoken of, it 
will be perceived at once, by applying this fact, that they must neces- 
sarily be greatly inferior to the compound type. White moisture would 
soon so injure the bod^ of the single metal type by rapid oxidation, that 
it oould not be <* justified'' in lines, and coulcniardly, if at all, be set 
up by the compositor, the copper^faced would be quite free from both 
these objections. Types made altogether of copper, never can be used 
SQCcessmlly against my t^pe, for the reasons that I have just assigned, to 
"vullich may be added their much greater original cost. I may add, that 
p|^ter9, generally, prefer the copper-faced to the common type for work- 
nif on, because, as they say, they can distinguish the face more readily, 
and therefore can set it up faster." 

Mr. Prosper Martin then called the attention of the meeting to q>ect» 
mens of a compound of iron and copper, which he had promised at the 
last meeting, and made some observations relative to the melting point 
of different kinds of iron ; he stated those given by Wedgewood, and 
proposed immersion of the heated metal in water, so as to ascertain the 
amount of specific heat when in that state. 

Dr. Hare considered this method as worthy of attention. 

Professor Frazer remarked that, from some experiments which he had 
made with the thermo multiplier, he thou^t that we were more likely 
to obtain satisfactory results from it. The mstrument had been used for 
this purpose by several experimenters. 

Mr. Bartol stated that lie had made some inquiry in relation to the 
shaft of the steamer Adantic, and found that it was forged entirely of 
Salsbury iron, which has generally beto considered the best in the country, 
and is used by the Navy Department for chain cables. The shaft turned 
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up in the latbe very handsomely, and was considered very superior iron. 
The break was in the journal extending diagonally out under the eccen* 
tries, and the fractare shows a perfectly sound shaft, but the grain of the 
iron is unusually lar^, having undergone a complete change from the 
time it was received m the bar. The exterior of the shaft was very soft, 
and it had frequently been. found necessary to keep a stream of water 
running on the journals of the shafts of this steamer. Mr. B stated that 
he was informed by those who forged the shaft, that they found that the 
tendency of Salisbury iron, when worked into large masses, was to crys* 
tallize to a much greater extent than any other iron used by them. 
At present they prefer the iron made for them by Mr. Peter Cooper, at 
Trenton, N. J. 

Mr. 6. W. Smith exhibited some beautiful variegated English tiles, 
the manufacture of Messrs. Minturn & Co. . Their durability was superior 
to marble, as in many of the edifices of Europe tiles had been trod upon 
for nearly a thousand years, and remained almost unworn. They were 
formed of finely powdered, colored, argilacious and siliceous matter, sub- 
jected to a pressure of some 60,000 pounds, and then baked to give per- 
manent shape. The ancients arranged their mosaics in separate rhombs 
or squares, which, to be well seen, as for instance those in the Vatican, it 
was necessary that the observer should stand at some distance above thenu 
Their antiquity was great, as tiles are found in the ruins of Babylon. Some 
of them had been used in a few churches of this city. Several eleeant 
designs for them on paper were shown. He afterwards introduced an 
English carpet and rug, m which the design was attached by a medium of 

Sum elastic, that rendered it useful in the prevention of moisture front the 
oor, and added to the durability and elasticity of the carpet. 
Dr. Hare submitted to the attention of the meeting, an apparatus for 
siaeertaining whether the phenomena attending the attrition of pieces of 

Juartz, when rubbed briskly together, had any thing in common with 
lose ascribed by Schonbien, to a supposed new halogen body, named 
by him ozone, and made the following remarks. The odor which results 
from electrical excitement, or discharges between oppositely electrified 
bodies, had long been ftimiliar to electricians. This odor is of a nature 
to recall that of phosporus to all acquainted with the smell which this 
substance has when slowly oxydizing in the air, while to those, unac- 
quainted with the odor of oxydizing phosporus, the universally known 
odor of burning sulphur has been cited as an exemplification. Hence, 
the often repeated allegation of a sulphurous smell bein^ cx>nsequent to 
the passage of lightning. A similar property was likewise observed in 
oxygen, which had been extricated from water by electrolysis. I ob- 
served a like odor about twen^-five years ago, when a large tube, used 
f jr the inflamation of explosive mixtures of hydrogen and atmospheric air, 
was burst by the process ; as well as upon other occasions, when similar 
results ensued. 

Schonbien, who has attained much celebrilr as the mventor of gun 
cotton, was the first to associate phenomena of the kind alluded to, under 
one riew ; and to show that the air which had aci|uired the odoriferous 
property in quesdon^ however obtained, had certain chemical properties 
in common. These properties were analogous to those displa}ed by 
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chlorine, bromine, iodine, fluorine, and cyanogen, which constitute the 
halogen class of Berzelius; and hence the distinguished investigator xon- 
eeived that they might be due to some body of that class, which bad 
escaped detection. 

To this supposed body he gave the name of ^^ ozone," from Giedc 
words which signify the production of odor. 

■ As cyanogen is known to consist of two atoms of carbon and one of 
cyanogen, it would not, a priarij to be unreasonable that another body 
^ould be formed deserving to be ranked in the same class. 

Latterly, Schonbien has advanced the idea that ozonification may be 
owing to a combination consisting of peroxide of hydrogen and bioxide 
of nitrogen, or in other words, of oxygenated water and nitric oxide. 
But this inference seems to have been invalidated by an experiment made 
by De la Rive and Marignac. These distinguished chemists ozonized 
oxygen by putting electric sparks through the gas, while exclusively occih 
pymg a tube in which it had been evolved from chlorate of pcztassa pre- 
viously fused, and consequently devoid of moisture. 

Hence Berzelius, and other distinguished chemists, deemed it rea- 
sonable to ascribe the phenomena to a peculiar state of oxygen. 

It had long been known that certain elements were capable of very 
different states ; as, for instance, carbon in the forms of tinder, charcoal, 
anthracite, plumbago, and the diamond. 

According to Professor Draper, chlorine after exposure to the solar 
rays, becomes more capable of combining with hydrogen under a feeUie 
illumination. 

This diversity is displayed in many instances by bodies in what has 
been called their nascent state, which exists just as they escape from com- 
bination. Under these circumstances, they will combine with elements 
for which, usually, they display no affinity. Thus nitrogen, as it exiiCs 
in the atmosphere, shows no affinity either for carbon or hydrogen, yet 
when nascent, forms with hydrogen, ammonia, with carbon, cyanogen. 
On this account I have, concurred in opinion with Berzelius, that the 
phenomena ascribed to ozone may be caused by oxygen in a peculiar 
state. 

It is requisite to mention, that among the tests of the presence ot 
ozonized air, the mixture of starch paste with a solution of iodide of 
potassium is the most delicate. This is dependent upon an inexplicable 
but well known property of starch to be rendered blue by a very minute 
portion of free iodine. A very small addition of chlorine, by seizing an 
equivalent portion of potassium, liberates enough iodine to prodoce 
blueness in the mixture ; and, in like manner, a very small proportion of 
ozonized air, whatever may be its source, renders starch blue by a like 
procedure. 

In like manner, by exposure to ozonized air, strips of paper, drenched 
with a tincture of gum guiacum, are rendered blue, as these changes 
would have resulted from the presence of chlorine, and as neither that 
nor any other of the known halogen bodies could be present, the aeency 
of some undetected body of that class was reasonably to be inferred. 

Having given this preliminary brief sketch of the state of our know* 
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ledge respecting ozone, it is time to proceed to explain its connection 
with the contri\rance of the apparatus before the tLSsemblage. 

It had occurred to me that the smell and corruscations arising from 
the attrition of quartzose masses, briskly rubbed against each other, might 
be due to the same cause, analo&;ous, if not identical, with that to which 
the phenomena of ozone are indebted for their existence. 

Nothing could be more unaccountable than this odor. That it cannot 
be due to any organic matter entering into the composition of the quartz 
must be evident ; in the first place, because the smell is produced by the 
purest and most transparent specimens of rock crystal in the regular form, 
and in the second place, because ignition to bright redness does not 
destroy nor even diminish the property. 

One thousand grains of cellular horn stone, or French burr, on ignition 
as above stated. Tost five grains — that is to say, J per cent, of its weight, 
without, however, losing the property of producing light and smell. 

It occured to me that it might help to remove the mystery, were an 
apparatus constructed by which the attrition of quartzose masses mi^ht 
be made more efficaciously than could be effected by an operator unaided 
by mechanism. Having suggested this idea to my friend. Prof. Henry, 
be said that I might have such an apparatus constructed at the expense 
of the Sn^thsonian Institution. The apparatus, which is before the meet- 
ing, was made accordingly. 

Two pigmy mill-stones, of seven inches, made of cellular horn stone, 
known vulgarly as French burr, and resembling those used in grist mills, 
were procured and supported as in the usual way, one above the other ; 
excepting that the upper one hangs by means of a bolt upon a spiral 
q[>ring of brass wire, sus&ined by a cross of iron, resting upon screw 
nuts, upheld by four iron rods, each inserted at its lower end in a circular 
plate of cast iron, so as to be equidistant from each other. The surface 
of the iron plate is turned true, so as to enable it to serve as an air-pump 
plate. It rests upon four columns, which elevate it from a base board 
suflBciently to admit of a pulley band and larger wheel to work in a 
parallel plane below that in which the plate is situated. There is also 
room for a lever, from which a stirrup hangs as a support for. the spindle 
of the pulley, on the apex of which plane extended upwards through a per- 
foration in the axis of the plate, the lower mill-stone rests. This spindle 
passes through a stuffing box, so as to be air-tight ; the stirrup allowing 
it to retain its perpendicularity, notwithstanding the curvilinear move- 
ment of the lever when employed to raise or lower the stone. 

The nuts upon which the cross supporting the upper stone has been 
mentioned as resting, are so used as to render the lower surface of the 
stone horizontal, while, as it hangs upon a bolt which occupies the axis 
of the spiral spring, the pressure on the lower stone, when brought into 
contact with it, may be made as gentle as necessary. The lower stone 
being balanced on the point of the spindle, is made to turn with it by 
means of a pin proceeding from its lower surface and another proceeding 
firom the spindle, which operate as a cariyer in a lathe. 

In order to put the apparatus in operation, the lower stone is made to 
revolve by means of the pulley, band, and wheel; while, by means of the 
lever, tiie stone is so raised as to produce sufficient contact with that sus- 
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pended above it. Under these circumstances, scintillation and die odor 
Mrhich is the object of inquiry resulted. In no way, however, could I 
produce the chemical efiects of ozone upon iodized starch or tincture 
guiacum. On directing a jet of hydrogen between the stones, it took fire 
forthwith; but I could not, by means of a gold leaf electrometer, detect 
any electricity. When the upper stone was removed, and a piece of an 
old file of a large size made to scrape over the surface of the lower stone, 
a conducting connexion between the file and an electrometer was produc- 
tive of no electrical indication. 

The plate being ground to fit a large receiver, the stones were in suc- 
cessive experiments made to revolve in vacuo, in hydrogen, and in a 
vacuity previously replete with this gas, without any dimunition of the 
luminous phenomena. These, it seems from the inflammation of the jet 
of hydrogen, constitute a simple case of ignition. During the collision of 
flint with steel, a portion of the metal being struck ofl*, takes fire, and thus 
is enabled to convey ignition to tinder or spunk. The incapacity of two 
pieces of quartz to produce fire in like manner, arises from the incombus- 
tability of the particles struck off from them, which consequently cool 
before they meet any mass with which they are not in contact at the mo- 
ment when the ignition supervenes. 

As the burr stones are opaque, the light is much less advantageously 
seen when the^ are both employed, than when the upper one is replaced 
by a comparatively small mass of transparent quartz. The concentration 
of the frictional force, and the transparency of the mass under winch the 
ignition is effected, makes the corruscationsvery brilliant in a room other- 
wise darkened. 

So great is the resistance of the surfaces of the stones when brought 
into revolutionary collision, that the maximum effect which they are 
capable of producing, would require more force than can be communi- 
cated by the human power, through a single hand actuating the stones 
by means of a wheel, pulley, and band. 

Of course cog wheels might be resorted to, and the power of steam or 
that of Professor Page's electro-magnetic machine, employed to obtain 
a greater effect. I have lately been informed, that in English potteries 
where flint is employed as an ingredient in the ware manufactured, the 
grinding of this material is productive of an intolerable fcetidity. In an 
atmosphere thus imbued with fcBtidity, chemical effects ought to be obser- 
vable if there be any connexion between the source of this foetidity and 
that produced by ozonizing agents. 

It is lon^ since it occurred to me, that the phenomena of light, under 
all the vanous hues which it is capable of producing, are ascribed to the 
undulatory affections of an ether pervading the universe; so the still 
greater variety of odors which influence our olfactory nerves, may be 
due to vibratory agitation of the same medium. * 

Consistently it may be conceived that the odor produced during ozoni- 
fication, during the attrition of quartz, is due to an odoriferous etherial 
agitation. 

* If odon are to be aacribed to etherial afiectiona produced by impulaea prooeediog fiom 
odoriforoas eubstanoea, consistently tastes must have an analogous origin, and meameric 
influence, so far as its existence has been proved, seems equally to require etherial inters 
ventlon. 
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Mr. Agnus N. Macpherson made^the following remarks on the manner 
of making steamboat shafts, which be illustrated by models : — 

The present method of faggoting steamboat shafts, is to take a large 
bar of round iron, termed a "poster staff;" the use of which is to introduce 
the iron into the furnace, and prepare the end by flattening, to receive a 
series of faggoting billets, which are square-shaped pieces of iron, measu- 
ring about four or five inches on the side, and four or fiye feet long. 

These billets are then piled upon the poster staff, until a sufiScient num- 
ber have been laid together to measure the required size. 

The mass is then introduced into the furnace, and retained there until 
a sufficient degree of heat is imparted to it to weld, when it is submitted 
to the action of the hammer, and a portion of the required work com- 
pleted. 

The end of the piece is again flattened, and a similar process of piling, 
heating, and hammering is followed until the required length and shape 
is obtamed. 

This method is the most expeditious and cheapest that could be adopted. 
It is, however, objectionable in one respect, there is a great difficulty ex- 
perienced hj the workmen in the matter of making a sound weld be- 
tween the piece of shafting already made, and the ends of the piles which 
have been added. This unsoundness would describe a diagonal line across 
the shaft, and is probably one of the chief causes of fractures in steamboat 
shafts being almost always of a diagonal shape. 

There are two causes operating to produce this unsoundness, one is, 
the heat of the furnace is much more readily imbibed by the pile of loose 
faggots than by the solid portion of the shaft already made, causing a 
very great difference in the relative degree of heat contained in the two 
portions of the mass. The other is, that the part already spoken of, (the 
end of the piles] is necessariljr placed near the furnace mouth, where it not 
only has less cnance of heating equally, but the heat it does receive, is 
partly extracted by evaporation from without. 

I would propose as a remedy for this, first, that the faggoting billets be 
first placed in the furnace by themselves in separate portions, and heated, 
and hammered into slabs of the required size, with one end scarfed down 
for welding;. Second, that the end of the piece of work already made, 
should be left the full size. One of these slabs should then be placed on 
the end of the piece, in the same position as the billets in the first men- 
tioned method, and then submitted to the action of the furnace and ham- 
mer, and the process repeated until the work was completed. 

It is obvious that, by this method, a sounder and better piece of work 
could be produced. The two portions required to be welded, being 
nearly of equal size, would imbibe heat uniformly. The scarf on the 
piece which had been added, bein^ small and light, would be readily 
welded, and the two portions would draw equally into the reouired shape ; 
and if, from any cause, such as an insufficient heat, or a lodgement of 
scoria, an unsoundness did exist, the line of such unsoundness would be 
in a parallel directien with the shaft, which would, therefore, not be so 
liable to fail in the performance of its required duty, nor to wring asunder 
by the torsion to which it is constantly subjected. 
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This method is liable to the objectfon of increased cost : it would more 
than double the expense of the present method. But if greater safety is 
to be imparted to such an important piece of work, and one upon which 
so much depends, the matter of increased cost should not form an insur- 
mountable objection. 

A better method than either of the others would be, in my opinion, to 
make a steamboat shaft hollow, with a bore its entire length, presenting 
in cross section an annular ring ; to do this, I would use flat bars of iron 
of the required length. These bars would require to be rolled taper, so 
that when placed together to form a hollow pile, the sides of the bars 
would represent radial lines ; — the hammering process to be performed 
with U-shaped swages. 

The advantages of this method would be — first, a much stronger shaft 
with less weight of iron ; second, from its shape, better Qualified to resist 
torsion and strain than a solid shaft; and third, less liability to heat in 
the journals from friction, there being less metal in the cross section to 
retam heat, and the advantage of a current of cold air passing through 
continually ; thereby assisting materially to evaporate the heat evolved. 

This method is also objectionable on the score of increased cost. 
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Practiced Mineralogy j Assayings and Mining; vrith a Description of the 
useful Minerals^ and Instructions for Assaying and JMSmng according 
to the simplest method. By Fred. Overman. PhUaddphia: Lind' 
say fy Blackistonj 1851. 

With the exception of coal, iron, lead, limestone, and a few others, the 
valuable mineral formations of the United States are comparatively uih 
known ; and where they have been discovered and worked, it has bcea 
by a series of blundering processes, too often resulting in loss to the 
original projectors. Even the characteristic enterprize of Americans will 
not compensate for want of knowledge ; and hence, capitalists and others 
have not been able to judge of the qualifications of professed miners and 
smelters, of whom they are too frequently the dupes. We, therefore, 
hail with pleasure the appearance of a work like the present, which 
gives tolerably correct practical views of the position of mining, assaying, 
and testing of many useful biineral substances. It contains that kind of 
knowledge which is especially adapted for general dissemination at the 
present time ; not too detailed, and yet sufiiciently so for discovering 
and examining mining objects. As the work professes to be purely 
practical, and not scientific, it would hardly be fair to pass dissentient 
opinions on the first part, '^on the distribution and description of 
minerals," which is erroneous in the geological portion, and inaccurate 
in some minor points. As a purely practical work, likelv to lend valu* 
able assistance towards the development of useful mineral substances in 
the United States, we Highly commend it to the public. B. 
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Extracts from the Annual Report of the Engineer of the PhUaddfhiM 
Gas WorkSy made to the Trustees, January lOtt, 1851. 



«,UAHTITT OV OA8 XAKUVACTUBSB. 



The extraordinary increase of demand for gas commencing in the month 
of NoFember, 1849, immediately after the completion of the large street 
mains, has been maintained with but little abatement to the present time, 
the increase for several months being orer 40 per cent., and the average 
increase of the entire year more than 34 per cent. In the summer monms 
the increase upon the corresponding period of the year before, fell con- 
siderably below the average of the year, in consequence of the p;eneral 
adoption of an arrangement for the closing of stores at an early hour in 
the evening; but upon the return of the autumnal season of business, the 
demand again rose to its previous high ratio, and pressed so closely upon 
the means of supply, as to require the new sections of apparatus to be 
put at work as rapidly as they could be completed. 

The qi^ntity of gas manufactured during the year is, one hundred wmi 
eighty-two millions and sixteen thousand cubic feet, making the entire 
production of the Works since their foundation, nine hundred and ninety- 
seven millions eight hundred and fifty-nine thousand feet. 

This product has been distributed in the following proportions to tbc 
various municipal districts supplied from the Works. 

To the District of Spring Garden 17,650,600 cubic feet, to Southwark 
3,457,800 cubic feet, to Moyamensing 417,900 cubic feet, to the Gitf 
proper 160,489,700 cubic feet. The latter amount includes the gas use^ 
^t the Works and ofSces of the Trustees, and the loss occasioned hy 
leakage of mains and other apparatus. 

Vol. XXI^— Tbtkb Sxkixs.— No. 6.--Mat, 1851. 25 
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The maximuin production in 24 hours was eight hundred and ei^i^- 
seven thousand cubic feet, made on the 22d of December, and the maxi- 
mum consumption in the same period was one million and twelve thou- 
sand* feet on the 23d of that month. The greatest number of retorts in 
action is 216, being within 24 of the whole number the buildings caor 
tain, and consequently leavmg a margin for future increase of omj nine 
per cent. 

.The materials used for the manufacture of gas are five hundred and 
ninety-eight thousand two hundred and eighty-four bushels of coals, 
thirty-two hundred and eighty-two barrels of rosin, five hundred and 
nine thousand fire hundred and thirty-nine bushels of coke, and one 
hundred and eleven thousand six hundred and sixty-eight bushels of 
oyster-shell lime. 

XCOKOMIC TALUX OV riTTSBUXO COAL. 

The reduction of the motive power charge on bituminous coal coming 
through from Pittsburg, made by the Canal Commissioners in the tariff of 
tolls for 1850, which was announced in the last annual report, has bad 
the effect then anticipated, of bringing into our market a large quantity 
of this valuable material, and accordingly more than half the year's supply 
has been derived from that quarter. In consequence of the superior 
richness in bitumen of this variety of coal, a gas of high illuminating 
power is obtained from it without the addition of any resinous matenal, 
the use of which has been discontinued since the regular introduction of 
the Pittsburg coal commenced in May last. 

In respect to yield of gas, these coals are not quite so profitable as flie 
best varieties obtained from other quarters, nor is the coke quite so lively 
and free burning ; but notwithstanding these disadvanta^, it will un- 
doubtedly be consistent with good policy to continue the use of tfaem in 
con,siderable quantity, so long as a supply can be secured at a moderate 
price. 

USSCftimOV OV TRX WOCKS. 

The plot originally set apart for the Works comprised two rectangular 
blocks, bounded by public streets and the river front, and separated by 
a fifty feet street into nearly equal parts, each being 306 feet 6 inches by 
about 270 feet. By the erection of wharves on the Schuylkill river, the 
westernmost lot has been extended 170 feet westward to the Port War- 
den's line ; and a farther addition of space has been acquired on the 
south by purchase and lease. The latter is separated from the original 
premises oy the High street bridge and railroad, and is devoted to the 
storage of coals, pipes, and other materials; its dimensions are 500 feet 
by 200. The entire area occupied is about seven and a half acres, widi 
a river front of 800 feet. 

-The buildings, constituting the Works, have been arranged in two 
geiUtral divisions or groups, distinguished in the books of the establisb- 

*. A more definite notion of tlie magnitado of thii volume of gas will be otitained bj 
ODnVerting it into gallons, of which it will make seven and a half milIiona» or about the 
same as the daily consumption of hydrant water in the summer months. 
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ment as diyisions A and B, but conveniently described as the old and 
new Works. Each division is composed of subordinate sections, num- 
bered 1, 2, 3, 4 in the old, and 1 and 2 in the new group. 

Every section is a complete and independent gas factory, capable of 
bemg worked unconnected with all the others as a separate and distinct 
establishment ; but the whole are arranged symmetrically, and are sus- 
.ceptible of connexion, so that the gas produced in any section may be 
passed through the purifying apparatus and meter of any, at will. 

The separate buildings comprise two retort houses, two purifying 
houses, two meter rooms containing six station meters and four conical 
governors, two ranges of workshops, and coke sheds and offices, three 
coal stores, two perpetual lime-kilns, and eleven gas-holders of various 
dimensions. (See plate V.) 

The old Works, embracing all that was built prior to the year 1848, 
comprises four sections containing 120 retorts, built in two conti&;uous 
ranges or retort benches, covered by one roof and connected with one 
chimney stack. This retort house is 195 feet in length and 48 feet in 
widdi; it is built of brick, and rests upon arches supported by cast iron 
girders; giving space for the storage of 50,000 bushels of coals beneath 
the floor. The height of the chimney is 100 feet ; the roof frame is of 
wrought iron covered with slate. The jet washers, condensers, and puri- 
fiers are contained in a two story brick building 87 feet lon^ by 35 feet 
wide, atuated on the north of the retort house, with which it is longi- 
tudinally parallel. The jet washers are eight in number, two attached to 
each section of thirty retorts ; they are in die form of large columns upon 
square bases,' all of cast iron ; their dimensions are 40 inches diameter 
and 15 feet high, each pair being connected consecutively, so that all 
the gas from the section passes through both. Auxiliary to these, are two 
smaUer jet washers, placed in close proximity to the hydraulic main. 
The condensers are composed of four separate series of vertical cast iron 
pipes 6 inches in diameter, standing upon boxes of the same material, of 
sufficient capacity to contain the condensed liquids of several days' work. 
The condensing surface for a section is 600 square feet, disposed in 18 
of the upright pipes connected with 9 boxes. The purifiers are arranged 
in the usual quadruple series, connected by a rotating hydraulid valve. 
The boxes are 15 feet long by 5 feet wide, containing three tiers of cast 
iron baskets or grating, upon which is placed a layer of quick lime two 
inches in thickness, giving 675 square feet area of purifying surface for 
each section, or 2700 feet for the entire range of 120 retorts. 

The meters are four in number, having 6 inch outlets, and drums mea- 
suring 45 cubic feet to a revolution ; the registry extending from ten to 
ten million cubic feet. Each meter is provided with a tell-tale and clock, 
and with water line and pressure gauges. These four meters are directly 
connected by a 10 inch receiving main with cfight gas-holders of 50 feet 
diameter and 35,000 cubic feet capacity, from which the gas passes by 
two IQ inch outlet mains into two 10 inch governors attached to the 
street main. Since the construction of the new Works, two transverse 
mains of eight inches diameter have been led ofTfrom these meter oudets 
to those of the new meters, forming the connexion between each diyisioii 
and the gas-holders of the other. 
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' The range of offices, ineter-rooro, and' fitting shop belonging to 
diTiaon, is 133 feet by 20, the coke shed 170x24, and the coal s 
.80x 50, arranged around a hollow square. 

TTie new Works differ from the old in several respects. They arc 
divided into two sections with 8 inch connexions ; the purifiers give more 
surface for the same number of retorts, and the general arrangement is 
more convenient and gives greater security from accidental obstnictioii& 

The retort house is of the same length as the other, but 4 feet wider, 
being 195 x 52 ; externally it corresponds with the other in style of arcbi- 
tecture, and is roofed in the same manner ; the number of retorts is the 
same, to wit, 120. The auxiliary washers are much larger, being 34 
inches diameter; the principal washers are similar to those in the (dd 
house, being eight in number. The condensers are arranged in double 
series, four pipes standing on one box ; the surfece for 120 retorts is 
2400 feet. 

The purifying boxes are eight in number, 15 feet square, giving 4060 
square feet of purifying surface for the two sections. They are supported 
on brick piers entirely independent of the floor, and elevated so as to 
allow plenty of light and air to the connecting pipes and drips in the 
cellar below. The building in which these are placed is 91 feet by 47; 
it is roofed witn slate, as are all the buildings on the premises. There 
are but two meters to this division, having 8 inch outlets, and drams 
giving 163 cubic feet to a revolution. Two 10 inch mains connect them 
with the three largest gas-holders, from which two 12 inch mains return 
to the conical governors in this meter room. 

The gas-holders immediately connected with the new division, are two 
of 80 feet diameter containing 200,000 cubic feet each, and one of 140 
leet diameter, with a capacity of one million of cubic feet, all of the tele- 
scope form. The old Works communicate with these through the two 
8 inch mains before described. The guide frames of these gas-holdeis 
are entirely of cast iron ; those of the 80 feet holders are composed of 
six stands of fluted columns arranged in pairs, with an entablature to 
each pair, and raised to three tiers in height, there being 36 columns to 
each gas-holder, the whole bound together at the top by cast iron open 
work girders. The large gas-holder is guided by twelve sets of columns 
standing in groups of three raised 4 tiers high ; the lower tier fashioned 
and proportioned according to the Tuscan order, the second Doric, the 
third Ionic, and the upper Corinthian ; the number of columns being 144, 
and the whole height of the structure^ above the coping of the tank, 74 
feet; the depth of the tank is 36 feet. 

Tlie extent of the range of offices, smith shop, and meter house of the 
new division is 122x20, the coke shed, store rooms, &c., 270x22 
feet. 

The southern coal store is constructed in four sections 100 feet long 
by 30 feet wide, joined side by side, so that they constitute one building 
100 X 120 feet, with the roof supported on five ranges of stone pieis u 
feet high : its capacity is about 200,000 bushels. 

Between the retort houses is an underground coal store, 40 x 190 feet, 
capable of storing 40,000 bushels. 
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The lime Idlns are buQt of stone in the usual form of perpetual kiliis 
for calcining ouster-shells. 

In constructmg the more recent buildings, they hare been adapted as 
far as practicable to the use of labor-saving machinery for the storage of 
coals, and for the conveyance of these and other heavy materials to the 
various points where thev maybe wanted. The railways and machinery 
for these purposes, it is cfesigned to construct in the course of the current 
year, and an important reduction of the labor and expense required for 
these operations is expected to result from the improvement. 

The progressive growth of the establishment in its various departments, 
is exhibited in several condensed statements arranged in tabular form. 
The usual monthly details of new customers and increase of lights and 
mains, and of sales of gas, are given in tables A to £, inclusive. Those 
marked from F to I, exhibit the agmgates of these items for every year 
since the establishment of the Works. 

In concluding this descriptive account of the Works, a few remarks 
upon some of the causes to which their uninterrupted prosperity and rapid 
growth are in a measure attributable, may not be out of place. At the 
commencement of the enterprise, it was determined that the construction 
of the Works and the system of management should be such as might 
lead to the greatest attainable security against the dangers and annoyances 
then generally supposed to be necessarily attendant on the use of gas 
lights, the most frequent origin of which was either in defectiveness in 
the apparatus and pipes, imperfect purification of the gas, or irregularities 
of (}uality and supply. A system of regulations was adopted at an early 
penod, prescribinor with great exactitude the materials, sizes, manner of 
connectmg, and degree of tightness of all pipes and other fittings, and 
strictly prohibiting any unauthorized interference with, or disturbance of, 
such fittings. 

The most efficient and unfailing means of separating from the gas its 
known impurities, are required to be carefully applied according to the 
indications of delicate chemical tests. A high standard of illuminating 
ouality has been adopted and vigilantly maintained, either by the use of 
the proper varieties of coals, or bv the addition of a proportion of gas 
from resin when the coals had fallen below the proper standard. The 
quality aimed at is that found in gas having, when purified, a specific 
gravi^ one-half that of atmospheric air, the economical value of which is 
such as is designated 20 canale gas, that is to say, the light of an argand 
burner consuming 4 feet an hour, is equal to that of 20 sperm, candles, 
six to a pound. The desired result as to quality has been attained without 
the aid of resin, by the use of certain varieties of coals from Western 
Pennsylvania, or of a proper mixture of cannel with N^^w Castle and 
other coals. 

The success with which these measures have been carried into effect 
is forcibly demonstrated by the entire freedom of our streets and houses 
from the peculiar odor of gas, by the remarkable diminution of the loss 
from leakage usually experienced, amounting in some works to 20 and 
30 per cent, of the quantity made, but falling as low as 2 per cent, in 
ours, and finally the general introduction of gas lighting not only in stores 
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tnd places of public resort, but ako in the parlors and sleeping aqparl- 
ments of dwellmgs of every class. 

iKcmxASx or coksuxatiost op oas. 

For several years there has appeared to be good reason for the suppo- 
sition that the ratio of increase was near its eventual maximum, and 
must thenceforward decline until it should reach a moderate average, 
which might be maintained for a number of years without any important 
variation. But these expectations have been annually exceeded by the 
result, and the year just closed has surpassed all that have preceded it, 
not only in the actual amount of the increase, but also in its ratio or per 
centage above the previous year. Part of this great increase is undoubt- 
edly attributable to the additional head of supply afforded by the large 
mams completed in the autumn of 1849 ; but the continuance of a high 
ratio of increase in the months of November and December, when the 
comparison was no longer affected by this circumstance, is an indication 
which it may not be entirely safe to overlook in our estimate for the in- 
coming year. 

The District of Spring Garden is engaged in the construction of Works 
from which their own supply will be obtained as soon as they are put in 
operation, which is expected to take place in a few months, and the City 
Works will consequently be relieved to the extent of the consumption of 
that district, amounting to nine per cent, of the whole production. If 
we adopt as the supposed increase in the city and districts the ratio main- 
tained in November and December and the first ten days of January, 
inst., and deduct therefrom the proportion furnished to Spring Garden, 
there will remain an increase of 16 per cent, to be provided for in the 
present year. 

For one-half of this increase, the Works now existing may safely be 
relied upon, and if the increase could with certainty be limited to a maxi- 
mum of 16 per cent., it might be practicable Jo push them for a brief 
period to that extent. 



On the hnprovetnent of the Construction of Railway Carrying Stock. — By 
Mr. W. A. AdjlMS, of Birmingham.* 

In the paper laid before the last meeting of the Institution,! the great 
increase that has gradually been made in the dead weight of railway cai^ 
rying stock was pointed out; the first class carriages, carrying 18 passen- 
gers, having been increased, in dead weight, from 3J tons to 5 tons; and 
the wagons, carrying a maximum load of 5 tons, having reached a dead 
weight of 4J- tons; whereby an important addition was simultaneously 
made to the cost of locomotive power for the nett load carried. 

The great increase in dead weight has arisen from the gradual increase 
in the quantity and weight of material employed in the construction of 
railway carriages and wagons, as a remedy for the failure of their different 
• From the London Journal of Arts and Sciencea, for March, 1851. 
fSee Journal Franklin Institute, page 153. 
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parts; and that without alteration of material or the construction of 
parts. The reduction of the dead weight of railway vehicles is extreme- 
ly desirable, while such reduction of weight is eflected with due regard 
to efficiency and strength to resist the longitudinal strain in buffing, as 
well as the other strains to which they are subjected. The object is to 
produce such vehicles as shall be, all points considered, the most econo- 
mical in first cost, 'in maintenance, and especially in traction; but it does 
not follow that reducing the dead weight, and improving the quality of 
materials, will add materially, if any, to the cost. 

The sole-bar is the most important part of the wa^on under-frame, as 
it resists the main force to which the wagon is subjected, namely, the 
longitudinal buffing, and also acts as a girder to carry the load upon the 
springs. The ordinary wood sole-bar averages from 10 to 12 inches 
deep, and 3^ to 5 inches thick. Although the principal strain is the end- 
way buffing, the vertical strength is required to be so much greater than 
the lateral strength, in consequence of the sole-bar being strutted hori- 
zontally by the internal framing. 

The author has endeavored to discover the best form to attain the same 
strenffth in wrought iron with the least material, and thereby ascertain 
whether the same strength can be attamed with less weight than the ordi- 
naiy wood sole-bar. 

The average dimensions of the ordinary English oak sole-bar are 11 
inches deep, 4^ inches thick, and 13 feet long; the total weight, in actual 
practice, is 321 lbs. The correct theoretical section for wrought iron, to 
answer the same purpose with the least material, would appear to be a 
box-girder, of similar shape to the oak sole-bar. But this cannot be prac- 
tically adopted, as it would be next to impossible to manufacture; and it 
is necessary that some practical form of rolled iron be adopted, for econo- 
my and simplicity of construction. The main force to be resisted is the 
end-way buffing; and, as the strongest form to resist end pressure with 
the least material would be a tube, (as shewn by dots in fig. 1^) that 

OLLiL> 

section which imitates a tube the nearest will be the correct form. The 
strength of the tube arises fi-omthe metal being distributed at the greatest 
distance fix)m the centre: therefore, in the section, fig. 1, the metal has 
been pnncipally distributed in three points of the circumference of the 
circle, which points are connected by the thin sides of the iron. But, in- 
Mmuch as the vertical strength is required to be considerably greater than 
the lateral strength, this theoretical section requires altering to the pro- 
portion shewn at fig. 2. The practical section proposed to be adopted on 
this pnnciple is shewn at fig. 3, the height being 7 inches, and the ^vidth 
•4 inches; the sides being as thin as practicable, and the metal being 
thrown into the extremities. The thickness of the sides is, therefore, A 
mch, and the extremities J inch. The weight of this section (13 feet in 
length,) is 219 lbs., being nearly one-third less than the ordinary oak sole- 
bar, which weighs 321 lbs. 
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The following experiments were tried, to ascertain the requisite strOBigdi 
of iron to be employed for this purpose. 

An English oak sole-bar, 10 feet long, of the common sectional form, 
of picked quality, and straight-grained, was subjected to end- way pre»- 
snire in a hydraulic press — being supported only at the two end*. 

16 tons, deflected it | inch at the centre. 
2%i ** ** i " " 

80 ** ** A ** ** 

36 « " when it broke. 

The breaking did not appear to be caused by deflexion, but by the 
crushing and lateral separation of the fibres; the principal fracture being 
several feet in length, and extending from side to side on the edgeway 
oi the timber. 

A wrought iron bar, of the Great Western section, shewn at fig. 4, and 
the same length, (10 feet,) was fixed in the press in the same manner. 

16 tons, deflexion none. 

19 tons deflected it i inch, without set. 

22i ** << 4 inches, pennanent ^t 2} inches. 

The deflexion was entirely lateral, and towards the side of the larger 
flanch. This bar is made of two pieces, riveted together, one 7 inches 
high and ^ inch thick, with a small flanch on one side, and an ang^ 
iron, 3 inches wide, is riveted to it on the opposite side. 

To ascertain the comparative vertical strength, an Endish oak sole-bar 
was placed edgeways on two supports, 6 feet apart, and the force of the 
press applied in the centre. 

10 tons deflected it]^ inch, 
12 « ** finch. 

16 '^ •< broke it 

The wrought-iron bar of fig. 4, section, was tried in the same manner, 
with the force applied on the edge, and supported on the flanch. 

10 tons deflected it i inch. 

12 « ** i <« permanent set | inch. 

From the results of these experiments, it appears that the iron bar, fig. 
4, is about as strong as the wood sole-bar, to resist yertical force, but 
is somewhat deficient in strength to resist the endway bofiin^. In this 
section a lossof stren^ is caused by its being made in two pieces rivet- 
ed together : the deficiency is in lateral stiffness, which would be con- 
siderably increased if it were all one solid bar of iron. It appears from 
the following experiment that the deflexion would be on the oppatite side 
to the large flanch, if the whole were solid. 

A bar 7^ feet long, of the section, fig. 5, was subjected to endway 
pressure in the same manner as before : the depth was 6 inches, the 
width 3^ inches, and thickness f inch. 

23 tons produced no permanent set. 

26 tons produced a permanent set of 1) inch laterally^ and H inch verticaUyy 

the deflexion being on the opposite side to the flanch. 

Also a bar 5^ feet long, of the section, fis;. 6, was tried in the same 
manner by end pressure : the depth and width were both 3 inches, and 
the thickness f inch. 

9 tons produced a permanent set of 1 inch, hoth laterally and vcrtieally the mom, 
the deflection being in the opposite direction to the flancfaes, and diagonally 
as shown by 1*ic nr-ow, from the flpp*h urifl v,iflth being e^tial. 
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From these results, it appears that the two edges of the bar yielded to 
the pressure more than the rest of the section, and allowed the bar to bend 
outwards. These edges are consequently strengthened in the proposed 
section, fig. 3, by increasing the thickness, which will diminish the de- 
flexion, and enable the bar to resist a greater end way strain without per- 
manent set. 

An important circumstance in the comparison of strength between 
wrought iron and wood is, that with iron the full experimental strength 
is obtained in practice, but in wood the strength obtained in practice is 
considerably less than that shown by experiment, on account of the de- 
fects to which timber is liable and the mortices and bolt holes cut into it. 

The author stated that he was about to have a quantity of iron rolled 
to the proposed section, fig. 3, for the purpose of constructing certain 
wagons, and hoped to be enabled, previous to the next meeting, to give 
the results of actual trial. 

A very important advantage would be obtained by the use of iron 
from its greater durability. English oak, admitted to be the best material, 
cannot be procured in a thoroughly seasoned state in any large quanti- 
ties, and is consequently, after it is made up, in a transition state for a 
term of years. The timber opens and shrinks, and the j(fmts loosen, ad- 
mitting wet and accelerating decay. 

But, presuming that an efficient wagon frame be practicable from iron, 
it is difficult to place a limit upon the period of its duration, if well pre- 
served from oxidation by paint or tar. 

It should be noted that the English oak, weighing 72 lbs. per cubic 
foot, is in the unseasoned state in which it is generally used for wagons; 
and that as it seasons in work it lessens considerably in weight, but at the 
same time loses in strength. 

The author had not been enabled to carry out his investigation into the 
application of iron to railway vehicles, further than as respects the prin- 
cipal portions of the underframe, but proposes to continue the subject prac- 
tically before the next meeting. 

Mr. T. Thomeyeroft observed, that he had witnessed some of the ex- 
periments that were described in Mr. Adams' paper, and could testify to 
the accuracy with which they were performed. 

It was sug^sted that it would be difficult to roll a bar of iron of the 
proposed section, fig. 3; and a proposition was made that it should be 
rolled with the ends flattened out a little, and that they should be closed 
in at the last time of passing through the rolls. 

Mr. Slate remarked, that the author's deductions appeared to lead him 
to the conclusion that the hollow rectangular section was the best form, 
provided the iron could be rolled into that shape; but he diverged into 
ttie L-form, because it was the only practicable shape. He thought there 
would be no difficulty about rolling the rectangular section, but there 
would be some difficulty about the other; if it were sufficient for the pur- 
pose of fixin^f; the cross framing, it could be rolled out as easily as a tube, 
and, with the aid of another mandril, might be flattened into any rectan- 

£lar shape desired, which would probably be less expensive than rolling 
i L section. 
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Mr. Cowper remarked, that the cost of rolling the proposed L sectioiiy 
fig. 3, might not be more than £2 per ton extra upon bar iron. 

Mr. Allan inquired how the Great Western plan was found to answer; 
for they had some hundred wagons running, made with the frame of 
the section, fig. 4. 

Mr. Barrans suggested the adoption of the rectangular section, widi 
wood blocks filled m where required, and bolted through to give strength 
to the frame. He asked if it could not be rolled in two parts and rivet- 
ed together afterwards. 

Mr. Adams replied, that would bring them to an increase in cost per 
ton, and the expense was an important matter to be taken into considera- 
tion. It was desirable to get a square side and bottom for attaching the 
spring-shoes, with the cross-bearers merely riveted through; and he thought 
a mitre-joint at the corners of the frame would be necessary, and that the 
proposed L section was the most convenient for all these purposes. 

Mr. Wright said that, in considering the increase in weight of railway 
carriages, it must be borne in mind that the public had demanded increase 
of strength and room, as essential to comfort and security, more espe- 
cially in rapid traveling. He thought the comparison between the com- 
mon road-coacli and the railway carriage would not bold; because not 
only did they go at a very limited speecf, but they were provided by con- 
tractors, who, for the sake of their horses, had the vehicles as light as 
possible; and it must be remembered there was no danger arising from 
collisions; there was no buffing, but only traction. The uniform require- 
ment of the public had been for an increase of strength in the railway 
plant; and they had abundant proof that the original carriages with open 
frames had not been strong enough to bear concussion; for in collisions, 
such carriages received all the damage; whilst the modem strong-built 
carriages escaped uninjured. According to the views of the wnter of 
the paper, in increasing the weight of carriages, as a necessary conse- 
quence of increased size and strength, they had been going back instead 
of forward; but he was not of that opinion; on the contrary, he thought 
they were decidedly improving in construction. He could not imagme 
that the iron sole-bar proposed, would be so strong as the wood; and he 
thought good seasoned oak timber would be found preferable for the pur- 
pose. 

Mr. Adams observed, that the original carriages had not been found 
strong enough for the duties they had to perform; but he considered that, 
in increasing their strength, the dead weight had been too much increased, 
from the want of scientific principles in the construction. 

Mr. Cowper remarked, that the observations of the paper were direct- 
ed to find out the best kind of frame, and to discover the mode of making 
a good frame as light as possible, consistent with strength and durability. 
He thought that the proposed section promised a good result; and he 
could speak practically on the subject, because he had made a great num* 
ber of experiments on the end thrust of L and T-iron for iron roofs: he 
had found that, when the edges of the flanch were thin, the iron was de- , 
fective in strength to resist an endway thrust. The metal at a distance ' 
fh>m the general centre of the section was most advantageously placed 
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for strength; and in the section, fig. 3, the metal was distributed as far as 
possible from the centre, thereby securing the full advantages obtained by 
the depth. 

Mr. Slate conceived it a matter of the highest importance to diminish 
dead weight; and that great improvements bad yet to be effected in that 

Erticular; certainly, if they had now 5 tons of dead wei^t where they 
d formerly 3^ tons, they had not much improved; for they had thereby 
increased the cost of traction one-half. He did not know of any instance 
where there was so large a proportion of deadweight in any kind of ma- 
chinery as there was in railway rolling stock; and the dividends on rail- 
way proper^ must be diminished by it. It was surprising that, on a 
road possessmg such perfection and advantages, they should have such 
an enormous proportion of dead weight ; in an abstract sense, it rendered 
the new^railways less perfect than the old roads, where the proportion of 
dead weight was so much less. 

Mr. Wright thought it ou^ht to be observed, that railway-carriages had 
been much increased in their size, to suit the convenience and comfort 
of travelers. Originallv, they were 15 feet long, 6 feet 6 inches wide, 
and 4 feet 9 inches high; but now they were from 18 to 20 feet in length, 
7 feet wide, and 5 feet 6 inches high. The increase in size was of course one 
element in the increase of weight. Originally, in the case of the axle-jour- 
nals, they were 4^ by 2^ inches; but they had soon increased to 6 by 24 
inches, and were now much lai^n also, the wheels were originally 17 
cwt.; but now they weighed from 25 cwt. to 27 cwt. These had to do 
the same business; the number of passengers were not increased, but the 
yehicles to carry ihem were heavier. 

Mr. Henson was of opinion that, before long, the dead weight would 
be reduced one-third, while the weight carried was increased one-third; 
and that the cost would be also diminished. He was engaged in the con- 
sideration of the subject, and would be glad to bring the results before 
the Institution at a future meeting. — Proc. hsL Mech. Eng. 



On the HMary and Construction of the Briiannia Bridge. By Mr. Geo. 
Grove, Secretary. * 

It was origually intended that the Chester and Holyhead Railway 
should cross the Menai Straits by Telford's well known suspension bridge; 
but this plan«was abandoned on account of engineering aifficulties; and 
&e site occupied by the present bridge was fixed on. It takes its name from 
the Britannia Rock, lying in mid-channel; on which its centre pier is 
founded. At this place, Mr. R. Stephenson proposed to build a bridge 
of two cast-iron arches, each of 350 feet span and 100 feet in heie^ht, 
which were to be erected without the use of centres, by continued addi- 
tions to the spandrils, each piece being connected to its fellow on the op- 
posite side of the pier by tie-rods. An end was put to ibis design by the 
requirement of the Admiral^, that the same heieht should be preserved 
at the springing of the arch as at the crown; in other words, that its under 
side should be a straight line. 

* From Um London Journal of Arte tad ScifneMy lor March, 1861. 
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In this position of aflairs, the conception of & tube occuired td Mr. 
Stephenson; and to determine its shape and the details of its constnictioii, 
he was empowered by the directors of the Une to make a magnificent 
series of experiments, which were conducted at the works, and under the 
care of Mr. Wm. Fairbaim, at Millwall. The first series of experiments 
was on 34 tubes, of three different sections, round, oval, and square or 
rectang[ular, varying in length from 18 to 27 feet, and in diameter from 9 
to 18 inches. They were, in all cases, supported at their ends, the testing 
weight being hung at the middle, till fracture took place. The rectangu- 
lar form was found to be much the strongest : it was the only one in winch 
failure did not take place in the upper side. 

When a beam, supported at its ends, is loaded at the middle, the fibres 
of the top, or upper side, are compressed; while those of the bottom are 
stretched. When, therefore, a beam of uniform shape is broken by the 
failure of the top, it is evident that the strength of the material to resist 
compression is not equal to that with which it resists tension; and tibe re- 
verse. The power of cast-iron to resist compression is to its power of 
resisting tension as 5 to 1; while, by these experiments, it was discovered 
that in wrought iron the proportion is reversed, its power to resist com- 
pression being to its power to resist tension as 9 to 11. 

The second series was on a model tube, one-sixth of the dimensions 
assumed for the real bridge, 75 feet long, 4 feet high, 2 feet 9 inches 
wide. The sides and bottom were of single plate; but the top contained 
six cells, or flues, running from end to end. Six experiments were made 
with this model, to determbe the proper proportion to be kept between 
the material of the top and of the bottom. In the last experiment, the 
tube broke with 86 tons suspended— equal to 172 tons distributed over 
its length — the sectional area of the top being 26j^ inches, and that of the 
bottom 22J, or as 11 to 9 very nearly. 

During fhese experiments, the masonry of the bridge was proceedii^ 
rapidly. 

The Britannia Rock is in mid-channel; and upon it is the tower call- 
ed by its name, which, at its base, is 60 feet by 60 feet 5 inches. Its 
entire height is 221 feet 3 inches. It is not of solid masonry; but con- 
tains a centre wall, dividing it into two wells, which are arched over under 
the tubes at a height of 97 feet from the base. The sides are tapered, 
so that at the level of the bottom of the tubes it is 51 feet 4 inches by 45 
feet 5 inches. 

At a distance of 460 feet on each side of the Britannia Tower stand the 
two land towers on the Carnarvon and Anglesey shores. At their base 
they are 60 feet by 37 feet; and at the level of the tubes 51 feet 4 inches 
by 32 feet. 

From the land towers to the face of the abutments, which stand still 
further inland, is a space of 230 feet. The abutments themselves are in 
all 176 feet long. Each entrance is guarded by a pair of gigantic lions, 
. carved in limestone, from the design of Mr. Thomas. The external parts 
. of the masonry are of "Anglesey marble:" a hard mountain-limestone, 
full of fossils, extremely durable, and with an appearance of great solidity. 
This stone is backed in with Runcorn red sandstone, and with brick-woric 
in cement. 
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A large number of cast iron girders were built in to the solid stonework^ 
for the purpose of effectually distributing the pressures of the enormous 
weights ivhich were carried by certain spots during the lifting of the tube. 
Of these, the Britannia Tower contains no less a weight than 394 tons — 
the total weight in the towers and abutments being 929 tons. 

The scaffolding employed was constructed on the modern plan, with 
whole balks of very large timber. 

The dimensions of the tubes having been definitely fixed, it was deter* 
mined to build the four large ones on platforms or jetties, lying along the 
high- water mark of the Carnarvon shore; then to float them to the foot of 
the towers; and finally raise them to their places by hydraulic power* The 
land-tubes were to be built in their places on scaffolding. 

Supposing one of the large tubes to be completed, and lying ready to 
be floated on the platform; — it is 472 feet long, — 3 feet higher at the end 
which is to enter the Britannia Tower than at the other, which is 27 feet 
high. It has eight cells in the top, and six in the bottom; in both cases 
1 foot 9 inches hi^h, but of different widths. The platforms, forming the 
upper and lower sides of the top cells, are of single thickness; and they 
are connected with the upright plates of the cells by two angle-irom^, 
matched on the opposite side of the plate by a flat strip. These junctions 
are formed by rivets, which are inserted at a red heat, and, while hot, arc 
clqsed up — exerting, by their contraction, a great power on the plates 
through which they pass. The riveting of the lower part of the top cells 
is performed with ease before the top platfoim is put on; but, to accom- 
plish the riveting of the latter, it is necessary that the "holder up" (the 
man who keeps the rivet in its place whilst its head is being beaten up) 
and his boy should be inside the cells; which they are for hours together. 
While in this position the rivets are supplied to them through small holes^ 
left for that purpose. 

The plates, forming the sides, run vertically; and they are joined to- 
gether by double T-irons, which form a pillar of great strength at every 
two feet distance throughout the tubes. These T-irons are bent round 
. at right angles, and riveted to the platform of the top and bottom; and a 
triangular plate, called a gusset, is used to fill the corners with great 
effect, against the twisting strain exerted by the wind. The platforms of 
the bottom cells are of double thickness of plates, arranged so as to break 
joint; the covers (plates riveted over the joints) being large and strong; 
the whole forming, in fact, a chain to resist tension; while the top is con- 
structed with small covers and nicely-executed joints, so as to act as a 
jnllar to resist compression. The sectional area of the "top" of the tube, 
at the Britannia Tower, is 648, that of the "bottom," 585 square inches. 
Cast iron frames, of great strength, are fitted into each end of the tubea, 
and into the lower set of cells, to resist the great crushing or "shearing** 
strain occurring at the points of support in the towers. To these frames 
are fitted the iron beams to which the lifting chains are subsequently at- 
tached, and which consist of three very strong cast-iron girders, acca- 
Tately fitted, having pillars of iron jammed between them, and a strap of 
wrought-iron passing completely round them, so as to make them all iata 
one solid mass. 

Yok XXI^Tbikd SiBiis^No. 5.— Mat, 1851. 26 
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The tubes having been completed on the platforms, it was necessary 
that they should be cut away, that room might be made for the pontoons, 
by which the work of transport was to be done. Temporary stone tow- 
ers were therefore built under each end, and a packing of elm planks in* 
serted to receive the pressure of the tube. The platforms had been built 
with an upward curve of 9 inches; and it was found that, after they were 
cut away, and the tube took its own bearing, the deflexion only slightly 
exceeded this. 

The rocky beach, beneath the tubes, was next excavated to admit the 
pontoons. These were eight in number — ^six of wood, 100 feet in length, 
25 feet wide, and 10 feet deep; and two of iron, of the same length, but 
31 feet wide, and 8 feet 9 inches deep. They were arranged before the 
tube in two groups, and were divided by partitions, or bulkheads, into 
several compartments, each having a valve, that could be shut or opened 
by screws on deck, and by which any amount of water could be admitted 
to diminish or wholly destroy the buoyancy: they were also provided 
with pumps for removing this water, or any that might leak in. by keep- 
ing these valves open, the pontoons remained perfectly still below the 
tube till the time came for floating. 

The principle on which it was determined to conduct the floating of 
the first tube was, that the tube should be hauled out into the flowing or 
rising tide, which runs in the required direction, when the velocity of the 
tide was such as to bring the tube to the foot of the piers just at the time 
of high water; the ends of the tube being brought over stone shelves, 
prepared at the bases of the towers, on which, as the tide descended, it 
would be left resting. Thus, the tide itself was made to do the work of 
transport, and no exertion would be wanted, except for the purpose of 
pilotage. 

The difficulties which had to be guarded against were enormous. A 
mass of 2000 tons in weight, and of the most cumbrous awkward shape 
imaginable, had to be navigated in a tideway where the current is often 
eight miles per hour, with the risk of a capricious wind sprin^g up (as 
in every mountainous country they unexpectedly do,) which would act 
with fearful eflect on the huge sail-surface of the tube; this unwieldy mass 
had to be turned half round on its passage, and guided safely past the 
points of the Britannia Rock; and, lastly, there was the absolute impossi- 
bility of making any change in the arrangements as unforeseen emergen- 
cies might occur. 

Two 12-inch ropes were laid down the stream fix)m a sunk mooring, 
opposite the farthest tube, to two capstans on the other side of the An- 
glesey land-tower; and on them the tube was to travel, as a ferry-boat, 
on its guide-lines. Thejr ran over the pontoons, where they passed throne^ 
cable-stoppers, or contrivances by which the rope could, on occasion, be 
f^pped so hard as to stop the motion of the whole mass. These guide- 
lines were buoyed up by casks, attached at intervals, to protect them 
from the sharp rocks of the bottom. Two 8-inch lines, leading from 
liioorings on the opposite shore to capstans on the shores and on ine Bri- 
tannia Rock, were to eflect the last delicate operation of placing the tube 
in its ultimate position. 
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The capstans were fully manned by 1 1 superintendents, 450 laborers, 
65 sailors, and 12 carpenters. Each capstan bad 48 men; each set of 
pontoons carried 105 hands; and 6 boats, with ^are line, attended the 
tube in its outward progress. The capstans were signalled-to from the 
tube by holding up the distinguished letter of the capstan and a flag, the 
color and position of which indicated what was required. 

On the evening of the 20th of June, the floating took place. The pon- 
toons, having been rendered buoyant by the closing of the valves, rose 
with the tide until they reached the bottom of the tube, which was lifted 
clear off the temporary piers at half-past seven. The land attachments 
being cast ofi*, and the capstans of the hauling-out lines set in motion, the 
mass swung out into the stream at a rapid pace. When the proper dis- 
tance from shore had been reached, a chain, made fast to the back of the 
tube, was cast off, and the onward progress began. By means of the 
cable-stoppers, which acted admirably, the speed was kept at about 1^ 
mile per hour. When about three-quarters of the journey had been per- 
formed, and the tube had begun to take a poi^tion close to the Britannia 
Rock, and oblique to the course of the tide, a delay arose, owing to an 
accident at the ''Llanfair Capstan," on the Anglesey shore, where the 
coils of the rope over-rode one another, and prevented the motion of the 
capstan; as the tube, therefore, floated on, it dragged the capstan from its 
frame; and, but for the superintendent of the capstan inducing the crowd 
of lookers-on to take hold of the long end of the rope, and by the weight 
of hundreds prevent its further slipping, there is much cause to fear tibat 
the pontoons would have grounded on the Britannia Rock, and the whole 
have been wrecked. 

The key to the concluding steps of the floating was a pile of timber 
and stonework, beyond, but close to, the Anglesey land-tower, calfedthe 
** Anglesey Butt:" against this, as a pivot, the tube was to bear while 
being veered across the opening, at right angles to the line of the current. 
Up to this it was hauled by a powerful crab behind the Butt; after which, 
the delicate operations necessary for inserting the high end into the re- 
cess in the Britannia Tower (only two inches wider than the tube in its 
oblique position) were performed by the two capstans and the large crab 
on the Britannia Rock. The tube having been hauled home at the Bri- 
tannia Tower, it only remained to bring it into the open recess in the land 
tower," which was done at twenty-two minutes after nine, when the wel- 
come *'A11 right !" of Mr. Stephenson was the signal for loud and pro- 
longed cheering and firing of cannon. As the tide ebbed, the pontoons 
floated away from below, leaving the tube to span the opening with no 
real or imaginary assistance. 

The tube having reached its destination at the foot of the piers, the 
next operation was to lift it through the 100 feet between that position and 
its ultimate place. This was done by hydraulic presses of enormous di- 
mensions; that at the Anglesey end having a ram of 20 inches diameter, 
and a cylinder 10 inches thick; and that at the Britannia end, two cylin- 
ders, with rams 18 inches diameter. The ram carried a cross-head of 
prodigious strength, of cast iron, strengthened on the top side by wrought 
iron links, put on hot; from it depended the lifting-chains, the lower ends 
of which were secured to the beams in the end of the tube. The ''stroke^' 
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of the press, or the height of which it was capable of lifliDg through, was 
six feet, and each link of the lifting-chains corresponded in length. These 
were formed like those of a suspension bridge, alternately of eight or nine 
bars. On the upper part of the frame of the press, 12 feet below the top 
of the cross-head when at the highest point of its lift, was an arrangement 
of "clams," which were blocks of iron, planed accurately to fit the square 
shoulders of the head of the chain: by screws and gearing these clams 
could be opened or closed, so as to let the chain pass, or to embrace and 
hold it firmly. On the cross-head was a precisely similar arrangement. 
When, therefore, the press had completed its lift of six feet, the head of 
the third link had just reached the level of the clams. These being 
brought in under the shoulders of the link, transferred to themselves the 
weight of the dependent tube. The clams on the cross-heads were then 
opened, the ram lowered, the top link taken oiT, the cross-head clams 
closed, and the bottom clams opened, when all was ready for another lift 
of six feet. 

The whole of this ponderous machinery was supported on beams of 
wrought-iron, of immense strength, which spanned the tower above the 
tube. 

The time occupied in making each lift of six feet was about 38 mi- 
nutes. The precaution was taken to underbuild the tube with brickwork 
in cement, filling up the recess in the towers. During the lift, a packing 
of thin wood was introduced between the top of the brickwork and the 
bottom of the tube, that, in case of accident, an inch might be the greater 
distance fallen through. That these precautions were not needless, was 
shown on the 17th of August, when the bottom of the cylinder of the 
single press broke, and allowed the tube to descend on to the packing. No 
seriolis injury was done to the tube, though the delay in procuring a new 
cylinder was considerable. By the 13th of October the full height was 
reached. 

The expansion and contraction of such a length of metal is considerable, 
even under ordinary changes of temperature. Its effects are rendered 
more manageable by allowing the tube to rest in the Britannia Tower, and 
to expand outwards in both directions; there being arrangements of rollers, 
&c., in the land-tower abutments, to facilitate its motion. The greatest 
motion hitherto observed in each half is 3^\ inches. By a simple ar- 
rangement of clockwork moving a ruled paper (the tube itself caVrying a 
pencil,) a daily register of this motion is kept. 

The second tube was floated on the 4th of December, and lifted to its 
place on the 7th of January, 1850. The last of the land tubes for the 
first line was lowered to its place on the 4th of March, and on the 5th, 
Mr. Stephenson and staff passed through with a monstrous traiu> drawn 
by three locomotives. 

Ten days after this, the line was tested by the Government Inspector, 
with a train 434 feet long; which caused a deflexion of not f inch. 

The third tube was floated on the 10th of June, and deposited on its 
permanent bed on the 11th of July. The fourth tube was floated on the 
25th of the same month, and placed on the 12th of September. 

The total weight of the tubes is nearly 11,000 tons. This weight is 
made up of 9360 tons of wrought-iron, and more than 1200 tons of cast- 
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iron and timber. They are composed of about 186,000 separate pieces 
of iron, pierced by more than 7,000,000 of holes, and united by upwards 
of 2,000,000 rivets, the angle and T-iron being not less than 83 miles in 
length. The weight of the lifting chains alone, at each end of the tube, 
was more than 40 tons, which, with the cross-head and ram of the press, 
made a total of more than 60 tons to be lifted before any effect could be 
produced on the tube itself. Of the masonry in the towers and abutments, 
there was about 2,500,000 of cubic feet; the weight in all being about 
150,000 tons. Allowing twelve working hours in the day, and six to the 
^week, this masonry was prepared and laid at the rate of three cubic feet 
per minute during the whole time of construction. 

The resident engineers, to whose charge the execution of the masonry 
and ironwork was confided, were, respectively, Mr. Frank Foster, and 
Mr. Edwin Clark. The designs for the masonry, were by Mr. Francis 
Thompson. 

One of the tubes was constructed by Messrs. Farforth, and the remain- 
der by Mr. Charles Mare. The hydraulic presses and lifting arrange- 
ments were elaborated by Messrs. Easton and Amos; and the contractors 
for the masonry were Messrs. Nowell, Hemmingway, and Pearson. 



Corrdsh Engines,'^ 



The number of pumping engines reported this month is' 26. They 
have consumed 2,854 tons of coal ; and lifted 26,000,000 tons of water 
10 fathoms high. The average duty of the whole is therefore 51,000,- 
000 lbs. lifted one foot high by the consumption of 94 lbs. of coal. — 
{Lean^s Engine Reporter^ I2th February.) 



Railways of the World. \ 



It is stated in a work recently published, that there were in operation 
at the commencement of 1849, in different parts of the globe, a total 
length of 18,656 miles of railway, on which a capital of ^368,567,000 
had been actualljr expended. In progress of construction, a further 
extent of 7829 miles, the cost of which, when completed, would be 
JE146,750,000. 



A Description of the Royal Border Bridge^ erected over the River Tbeedy 
an the line of the Yorkj JVewcastlej and Berwick Railway. By Mr. 
G. B. Bruce, M. Inst. C. £.$ 

This viaduct, the total length of which was 2160 feet, and the extreme 
height 129 feet, consisted of 28 semi-circular arches, each 61 feet 6 inches 
span; and the whole constructed of stone, wilh the exception of the inner 
part of the arches, which was of brick laid in cement. It was divided 



* From the London Railway Journal, No. 611. flbid 6U6. 
X From the London Mining Journal, No. 610. 
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into two parts by a central abutment, which enabled the land arches to 
be completed, and, along with a temporary timber bridge, to be brought 
into use for public traffic, before the completion of the river arches, which 
necessarily occupied a considerable period in execution, owing partly to 
very substantial cofier-dams having been requisite for the river piers, bat 
principally to its having been thought advisable to pile the foundations 
of most of those piers, as the bed of the river was liable to be scoured 
away by the rapid stream. The piles, both of the cofier-dams and of 
the foundations, were mostly of American elm, as it was found that the 
heads of the Memel piles required to be frequently cut ofl" and re-hooped, 
when driven by Nasmyth's steam pile-driver, which was almost entirely 
used, both on account of expedition and of economy ; for it was prored 
that whilst the band ram only gave one blow in four minutes, the steam 
pile-driver gave 60 blows in one minute, and that the cost of the former 
was 2s. per lineal foot, whereas that of the latter was very little more 
than Is. per lineal foot. It was also remarked that the force was more 
advantageously employed in the case of the steam pile-driver, as, on 
account of the ram bemg heavier and the fail less, the piles were not so 
frequentlj^ split. 

The piers had an ashlar facing, and were filled in with well grouted 
rubble, having occasional through courses of ashlar, and an ashlar tie in 
the centre of their width from top to bottom. Great care was taken in 
the preparation of the mortar and the grout used in this work, and after 
a variety of experiments, the plan finally adopted was — in the case of 
•etting lime for ashlar — to grind quicklime dry by itself, in a common 
mill, and then to mix it with coarse sharp sand, screened out of gravel 
taken from the bed of the river, in the proportion of three of sand lo one 
of quicklime; this was then put under tover until required. Lime to be 
used for grout was also ground dry, and along with it was ground slag 
from an iron furnace, then gravel from the river was mixed with it with- 
out being screened, the proportions being quick-lime one, slag three- 
q^uarters, and gravel two and a quarter. The mortar when used had 
absorbed a sufficient quantity of moisture from the atmosphere and the 
sand, to prevent its being too hot for use, and yet, as it had not been 
previously mixed with water, and wrought into a paste, it retained its 
original setting power. This mortar required to be used very soft, and 
the stones to be well wetted, and as the sand was very coarse, thick 
joints were necessary, but in a few weeks it set as bard as Roman cement. 
All the lime used in this work was from the mountain limestone of the 
Scren^erston and Lowich districts of Northumberland. 

The centres, which were stated to have been of peculiar construction, 
were supported entirely from the piers, so as to prevent any accident hap- 
pening, if the scaflbldmg was injured, either by the heavy floods of ice 
to which the River Tweed is subject in winter, or from the vibration of 
passing trains ; as when the idea was entertained of having a temporaiy 
bridge, the intention was merely to add to the contractors* scaflblding, 
and to make it serve for both purposes. This intention was, however, 
abandoned, and an entirely separate timber bridge was erected on the 
e«3t side of the stone bridge, at a cost of J£14»340. 
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The tolal cost of the Royal Border Bridge was jei20,000, and of the 
'whole contract, one mile in length, in which it was comprised, je207,000y 
including an embankment, which had to be made entirely from side 
cutting, and which contained probably 760,000 cubic yards. 

Some valuable and interesting experiments and observations were given 
on the velocitjr and regimen of 3ie River Tweed, and the results compared 
ymth the theories generally laid down relative to running waters, by Buat 
and Eytelwein ; and it appeared that although both approximated closely 
to actual experiment, Buat's formula gave the best result. 



Railway Accidents.* 



By the returns made to the Railway Commissioners, it appears that 
the total number of persons of every description killed and injured on all 
the passenger railways, open for public traffic in Great Britain and Ire- 
land, during the half year ending 30th June, 1850, amounted to 93 killed 
and 68 injured. Of these, 3 passengers were killed and 33 injured from 
causes beyond their own control ; 7 passengers killed and 3 injured owing 
to their own misconduct, or want of caution ; 25 servants of Companies 
or of Contractors were killed and 17 injured, from causes beyond their 
own control ; and 29 killed and 10 injured, owing to their own mis- 
conduct or want of caution. 26 trespassers and other persons, neither 
passengers nor servants of the Company, were killed, and 5 injured, by 
crossing or walking on the railway. Three persons committed suicide. 
The number of passengers conveyed during the half-year amounted to 
31,766,503. The length of railway open on the 31st December, 1849, 
was 6032 miles, and on the 30th June, 1850, 6308 miles, showing an 
increase during the half-year of 276 miles. 

Cannot some of our correspondents or readers give us a similar state- 
ment of the accidents on our American roads for comparison with this ? 
Englishmen who visit this country rarely fail to be horrified by the careless 
management of our railroads and steamboats, but we doubt whether our 
accidents are as frequent as is here shown. Ed. 



AMERICAN PATENTS. 



LUt of American Patents which issued from March 18, to April 15, 1 85 1, (inehi' 
sivCt) with Exemplifications hy Cbarlbs aJ. Kkllkr, late Chief Examiner of 
Patents in the U. S. Patent Office. ^ 

23. For an Improvement in Drunk Handles; Elijah A. Andrews, New Britain, Con* 
necticut, March 18. 
**My improvement consists in casting tlie lifting handle in two parts, complete, so 
that, when taken from the mould, the movable part may be slipped into the spaces in the 
plate or stationary part, and immediately attache^to any piece of furniture for use, with- 
out any riveting or otherwise fSutening the parts together." 

Clnm4 — ^'^What I claim as my invention, is casting the article in two part«| in snch a 
* From the London Railway Journal, No. 610. 
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form iKat they may be put together without any alteration of the parts, and ao tlitl they 
rannot get out of place, when the handle is attached to a trunk or other article, when tike 
whole is constructed substantially as described." 



24, For an Improvement in Delivering Parti" Colored Warps in Weatingf E. B. 
Bigelow, Clinton, Massachusetts, March 18. 

"The object of my invention is to avoid, as far as possible, any defect in the fig;ttrea on 
the cloth, by reason of any irregularity in the printed figures on the warps.*' 

0/rt?7».— "What I claim as my invention, is the method, substantially as herein iipeci- 
lied, of producing £gures that will match, on tapestry carpets, or other fabrios vroven with 
printed warps, by the employment of a clamp or clamps, to be clamped on to the waips, 
as specified, in combination with belts, or their equi\'alent8, having a positive delivoy 
motion, and to which the said clamp or clamps can be attached at given distances, as gpt' 
cified." 



!a5w For an Improvement in Jaequard Looms for Weaving Cut^pile Fabrics/ EresCns 
B. Bigelow, Clinton, Massachusetts, March 18. 

"My invention relates to power looms for weaving cut-piled fabrics double, in eonnexioo 
with the jaequard, for producing the figures thereon; a most desirable union, and oos 
which has never before, to my knowledge, been accomplished.'* 

Claim. — "What I claim as my invention, is combining with the power loom for weav- 
ing cut-pile fabrics double, substantially as described, a jaequard machine for prododng 
the figures on such fabrics, as described. 

"I also claim, in the weaving of cut-pile fabrics double, with the figures pradnced If 
the jaequard dividing the figuring warps, so that one-half (or nearly so) of the figuring 
warps shall be in connexion with each of the cloths or fabrics, substantially in the manner 
and for the purpose specified. 

"I also claim for the weaving of cut-pile fabrics double, as described, the doable and 
reversed arrangement of the jaequard, substantially as described. 

"I also claim, in the weaving of fabrics of the kind herein described, passing the double 
fabric between two vibrating bars having curved faces, to determine the length of pile be- 
tween the two cloths, in combination with the two rollers, or their equivalents, over and 
under which the fabrics pass, after they have been separated, substantially mm described; 
and this I also claim, in eombination with a vibrating knife or knives, fof cutting the pik, 
to separate the two fkbrics, as described." 



26. For an Improvement in ike Fastenings of Scythes to the Snaths,- E. 8. CIapp» 
Montague, Massachusetts, March 18. 

"The nature of my invention consists in certain improvements in the mode of attaching 
and securing the blade of the scythe to the snath, by which I am enabled to regulate the 
l>osition of the blade with regard to the snath, or to set the edge more up or down." 

Claim. — ^"^ What I claim as new in my invention, is setting the edge of the blade np or 
ilown, or more or less obliquely, by means of the adjusting screw in combination with 
the edge of the aperture, which forms the bearings of the two sides of the shank of the 
blade, substantially in the manner herein set forth." 



27. For Improvements in the Method of Ca:iting the Backs upon the Teeth of Curry^ 
Combs,' James M. Gardner, Tro/, New York, March 18. 

"In my improved method of making curry-combs, the teeth are cut in a series of sheet 
iron plates, which are arranged in a mould, together with an iron spike to be driven into 
a wooden handle, and the back and ferrule cast on, to secure the whole together and com- 
plete the comb." 

Claim. — **What I claim as my invention, is the employment of a bar, in combination 
with the cope of a two-part flask, for casting the back on to the plates of curry-combs, the 
said bar being notched, to receive and hold the said plates during the process; all substan- 
tially as described." 
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38. For an Adjustable Cut-Off; Samuel H. Gilman, Cincinnati, Ohio, March 18. 

"Tlie principal objects of my improvements are, 1st, The application to a slide steam 
vB.lve of an arrangement of cut-ofT mechanism, actuated by the movement of the valve rod, 
and having the periods of its cut-off action either subject to the momentary control of the 
eng^ineer, or dependent on the movement of the steam governor, thus constituting the cut- 
off action a means of regulation of the rate of the engine. 

'*2d. In the devices, whereby a portion of the cut-off apparatus is made operable as a 
throttle valve." 

Claim, — "Having thus particularly described the nature of my improvements, what I 
claim therein as my invention, is, 1st, the tappet t, vibrated by the impact of projections 
upon the slide valve rod, and lifting thereby a puppet valve, which admits steam to the slide 
valve chamber, during periods varying with the height to which the tappet is placed by the 
elevation or depression of the sliding rod, or other object to which it is pivoted, said rod 
beings raised or depressed by a motion derived from the governor, or communicated to it in 
such other manner as may be deemed expedient. 

"2d, I claim the mechioiism substantially as described, for the prolongation of the ad- 
mission of steam beyond the period at which it would be cut off by the tappet, to wit: the 
sliding^ plate Wf and the intervening bar o, the former with a pair of receding inclined 
planes or edges, and the latter with an equal and parallel pair of salient planes, which, by 
slides upon the former, hold up the puppet valve after the tappet has ceased to act, for a 
period likewise depending upon the movement of the rod, which latter may be actuated as 
set forth in the former claim." 



29. For an Improvement in Cylinders for Figuring Looms; Eliakim M. Hastings and 
John Shepherdson, Jamestown, New York, March 18. 
**The distinguishing feature of our invention consists in a cam wheel of a particular 
construction, by which a series of shifting or movable cam pieces are inserted with blank 
pieces of equal thickness, in slots made lengthwise of such wheel, in the face of the same; 
which cam pieces are made to act upon a set of slide pieces, attached by or through a 
cord to the heddles or harness of the loom, and by which the figure or tweel of the web is 
dictated and determined." 

Claims — ''What we claim as new, is the mode of connecting the movable cams dy and 
and slide pieces I, with the drum H, substantially as set forth, and for the purpose herein 
stated." 



30. For an Improvement in Scythe Fastenings; Ebenezer G. Lamson, Shelbume, Mas- 
sachusetts, March 18. 

Claim, — "What I claim as my invention, is the method substantially as herein speci- 
fied, of securing or fastening the scythe to the snath, by means of the clamp jaws acting 
on the beveled or curved edges of the wedge-formed shank, in combination with the method 
of holding down the edge of the shank by means of the till thereon, which works on to the 
toothed plate of the recess, as described, whereby the scythe is held more firmly to the snath, 
to resist all strain, than by any other method heretofore practised. 

*'And I also claim the method, substantially as described, of spotting the scythe, that is, 
regulating the line that it shall have relatively to the curves of the snath, by means of the 
movable or adjusting plate c, the edge of which forms the bed for the shank of the scythe 
when drawn down to the clamps, as described." 



31. For Improvements in Jaequard Machines; John Scott and John Tannahell, Phila- 
delphia, March 18. 

^he nature of our invention consists, 1st, in an improvement in the manner of operating 
the cylinder, for the purpose of turning it and changing the pattern card more quickly. 

"2d, In applying tubular leaden weights to the tail cords above the harness of the loom, 
for the purpose of keeping tension on them, and ensuring their proper operation, as the 
trap boards are raised or lowered." 

Claim, — ^**What we claim as new in our invention, is, 1st, the manner of operating the 
cylinder by means of the double lockers, O O, in combination with the springs, P P, 
whereby its complete operation is effected by the upward motion of the trap board, C, 
tubstantially as and for the purpose herein described. 

*^3d, The application of weights, / / / /, to the tail cords above the hamesa, far the par- 
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pose of more effectually keeping them tight or straight, and thereby enfuring the 
correct operation of the trap boards and needles upon them, substantiaiiy in the nu 
herein set forth." 



. 32. For an Improvement in the Conatruction of Bee Hives; Albert J. Surleo, Floreiieey 
Georgia, March 18. 
Claim, — ^''What I claim as my invention, is having the comb placed within the trap, I, 
fortified or protected from tlie moth or other insects, by the diaphragm, M, aubstantiallj is 
the manner herein fully explained." 

33. For an Improvement in Removable Handles to Sad Irons,- T. R. Timby, MezidisB, 
New York, March 18. 
Claim, — "What I claim as my invention, is the method herein described of constmctittg 
sad, tailors', and other hand smoothing irons, with handles, which can be readily and 
securely attached to the iron, and easily detached therefrom, substantially as herein spe- 
cified." 



34. For an Improvement in the Construction of Metallic Buildings^ Simon WiDaid, 
Cincinnati, Ohio, March 18. 

^The nature of my improvement consists in the manner of constructing metallic boOd- 
ings, so as to possess great strength, durability, security, economy, and be p<sdectly fire 
and water proof." 

Claim, — "What I claim as new and of my own invention, is carrying up the vcrlJcai U 
shaped flanch binders between the flanches of the roof plates to which they tie attached, 
thus supporting the roof, and binding it firmly to the building. 

"I also claim such binders, attached in such a manner, in connexion with the tie pblcs 
or rods, Q, attached at the same spot between the 6anches and by the same bolts, and this 
I claim, whether the suspension bars, R, be employed or not." 



35. For an Improvement in Adjustable Land Sides of Ploughs; George Hcffley, Sarnnd 
Conrad, and James Wigle, Berlin, Pennsylvania, March 25. 

"The nature of our improvements in the plough, consists in the arrangement, combina- 
tion, and use of a separate adjustive heel and rest, attached to the land bar, for the puxpcie 
of regulating and governing the depth of the furrow at pleasure, with great ease and exact- 
ness, and which prevents the wearing away of the land bar, as is experienced in the ovdi- 
nary plough, and, in addition, entirely supersedes the necessity of the usual separate Itnd 
bar." 

Claim, — ^"Having thus described our improvements in the plough, we wi^ it tote 
understood, that we do not claim the employment of an adjusting plate for elevating the 
rear portion of the plough, to regulate the furrow. But what we do claim as our invention, 
is providing a right angled heel plate, li, with a hook, P, for the purpose of interlocking 
with a hooked shaped projection, Q, attached to the land bar, fprming a hook joint; said 
heel plate, L, forming the bottom and side of the land bar, and having its rearward portion 
susceptible of vertical adjustment by means of a screw, T, and when adjusted, being 
clamped by a horizontal screw bolt, N, its shank being placed in a segmental slot, to admit 
of its moving with the heel plate, as described." 



86. For an Apparatus for Securing Shutters in any Required Position; Charies W. 
Krebs, Baltimore, Maryland, March 25. 
Claim. — "What I claim is the right to the rods, pintles, sockets, screws, and apertuia 
connected, arranged, and acting, substantially in the manner and for the purposes dt- 
scribed." 



37. For an Improved Sash Lock; Michael Norton, Cambridge, Massachusetts, Maidi 35- 

Claim, — ^*'What I claim consists in the spring, F, to throw the turning hook ootwsidi, 

the spring catch, G, applied to the frame of the hook, and the projection, H, exteaifiag 

either from the curved rail or the lower window sash, in combination, together and wilk 
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tke said clamp hook and roil, tbe whole being made to operate subatantially in the manner 
9LS herein before specified*" 

38. For an Improvement in Extension Tables; Lewia Thorn, Philadelphia, Pennsylva- 
nia, March 25« 
Claim. — ^Having thus fully described the construction and operation of my impioyed 
extension table, what I claim aa new and of my invention, is, Ist, the slides, E and P, in 
combination with the cross bars, G, and folding rails, I; and, 2d, the recess for the recep- 
tion of the loose leaves, being formed substantially in the manner and for the purpose set 
forth." 



39. For an Apparatus far Moving and Securing Shutters, ^c; N. W. Speers, Cincin- 
nati, Ohio, March 25. 
Claim* — '*What I claim as my invention, is the manner of opening and closing window 
shutters from the inside, and securing them firmly at any point in their semi-circuit, by / 
means of the horizontal screw shaft, B, inserted in an opening in the lower portion of the 
-window frame, metallic nut, £, surrounding the same, and the bar or plate, F, attached 
to the shutter, substantially as described.'^ 



40. For an Improved Apparatus for Drawing and Measuring Liquids; Richard F. 
Stevens, Syracuse, New York, March 36. 

'The nature of my invention consists in combining a measure Or measures, with fiiucets 
or gates, and in drawing liquids from cans, casks, barrels, 6lc»** 

Clttim^^"W\uit I claim as my invention, is the combination of measures with faucets, 
cocks, or gates, used in drawing liquids from cans, casks, barrels, Ac., in such a manner 
that by opening the faucet attached to the cask, the measure will be filled ; then, by closing 
the same, the desired amount may be drawn by opening the corresponding faucet in the 
measure, the whole combined substantially as described, and for the purpose set forth." 



41. For an Improvement in Scythe Fastenings; Nathaniel Lamson, 8belbiinie Falls, 
Massachusetts, March 25. 
C^m<— -'*What I claim as my improvement, is the combination of the two wedge 
shaped bearers H, I, the confining bolt F, and the support at the extreme or other end of 
the shank, as constructed, substantially in the manner specified, the whole being for the 
purpose of enabling a person to change the positions of the blade of the scythe in a direo- 
tion transversely of the plane of the blade.'* 



42. For an Improvement in Machines for Preparing Clay for Making Brick; Heman 
Whipple, Port Richmond, New York, March 25. 
Claimt — ^^^What I claim as my invention, is the use of a revolving screen, constructed 
of bars a, a, a, a, set at a slight inclination from the horizontal position, having lug^ or 
crushers, c, c, c, c, c, within it, each lug being hung or suspended at one end on a bar, O, 
and prevented from touching or rubbing the screen by cord or chain t, attached to its 
other extremity, and rod p, supporting it, or constructed and operating in any manner 
substantially the same, and for the purpose herein set forth*" 



43. For an Improvement in Upright Piano-Fortes; Heniy Klepfer, Cincinnati, Ohio, 
March 26. 
Claim* — ^''What I daim is the arrangement of the sounding board in upright pianos, 
between the strings and the performer, substantially in the manner described." 



44. For an Improvement in Scythe Fastenings; Nathaniel Lamson, of Shelbume Falls, 
Massachusetts, March 26. 
Claim* — ^"'I claim the arrangement of the hole or holes/,/, f, of the head of the con- 
fining clasp, in such manner, witli respect to the axis g, of the screw H, that when the 
Mid tefow ii turned one hundred and eighty degrees, the position or positions of the same 
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(viz., the hole or holes) may be changed in such manner as to aecore one or more new and 
dilferent poutions for ihe shank, the same being for the purpose as specified.*' 



45. For an Improvement in Balanced Valves; Francis B. Stevens, City of New Yoik, 
March 25. 
Claim* — ^''I do not claim as my invention, valves having seats of such relative diametcfi, 
that they shall be retained thereon by the presgure of steam ; but what I claim as my in- 
vention, is in the above description of valve, where the disk is held by a support mnning 
up through the hollow valve, so forming the valve that the upper seat shall be laiger in 
diameter than the lower one, by means of the ring r attached to the valve, and by mesas 
of the ring 8 attached to the seat, or by any means substantially the same, for the porposB 
of retaining the valve in its seat by the pressure of steam, whenever its position or 
location, in respect to the steam passages, is such that the pressure of steam is below tlie 
valve when closed." 



1. For an Improvement in Carriages; John Jones, Clyde, New Ifork; patented Januaiy 
14, 1851; re-issued, March 4, 1851. 

*'The nature of my invention consists in constructing carriage reaches in such a manner 
as to prevent a rocking or zig-zag motion, on plank or descending roads ; and, a]so» in as 
arrangement to allow the carriage to cramp any desired degree without having the wheeb 
strike the body, to throw the wheels apart on the same side of the carriage, bj giviBf 
motion to the hind as well as the fore axle-tree ; thus facilitating the ease of getting into 
and out of carriages, and rendering it impossible to upset the carriage by cramping." 

C/atm.>— "What I claim as my invention, is the arrangement of two bars or reacliesi» 
placed in connexion with the straight reach, as above described, and in combinatioB with 
the spring, rod, and cross-bar, substantially in the manner described." 



2. For an Improvement in Cutting Stone; Charles Wilson, Springfield, MaaBachnaetts; 

patented March 13, 1847; re-issUed March 4, 1851. 

"The principle of my invention, and that which distinguishes it from all other thingi 
before known, consists in dressing, or facing, and reducing stone, and other like substancei^ 
particularly such as are of a frangible nature, by the use of a rolling edge, or edges, acting 
against the face or surface of such substance, and by a series of actions, each reducing a 
small portion of the material*" 

Claim. — "What I claim as my invention, is the method, substantially as above de* 
scribed, of dressing, facing, or reducing stone, and other like materials, by means of t 
rolling edge, or edges, acting sgainst the face or surface of the material to be worked, sob- 
stantiaily as herein described." 

3. For an Improvement in Fire Arms; William W. Hubbell, Philadelphia, Pennayl^ 

patented July 1, 1844; re-issued March 11, 1851. 
(See Specification page 323.) 



4. For an Improvement in Evaporators and Condensers; Edward Lynch^ BrooUyn, 
New York; patented July 18, 1848; re-issued March 11, 1851. 

"My evaporator is so combined with the condenser, that the vapor generated in tbs 
evaporator shall pass to the condenser, to be condensed with the exhausted steam, for the 
purpose of supplying fiesh water to the boiler in sufiicient quantity to supply the wastb" 

Claim. — "What I claim as my invention, is the partition, n, within the tank, for the 
purpose of dividing the water of the evaporator from that of the condenser, in the i 
and for the purposes substantially as herein set forth." 



6. For a Composition for Covering Hams ; Horace Billings, Beaidstown, Illinois ; pa- 
tented April 9, 1850; re-issued March 25, 1861. 
Claims — ^I do not intend to claim as my inveution, the ooveiiBg of mniM, er ochv 
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^tftidei, with p^per and clotk, or other flexible materv^ pvevioaB to coating them with 
my preserving composition ; but what I do claim as my inYention» is the formation of a 
piesefving composition for coating meats, cheeses, fruits, yegetables, dec., by the union of 
rosin, diellac, (or seed lac,) and Imseed oil, (or other oil of a similar nature,) substantially 
in fhe manner, and in nearly the proportions as herein set forth." 



^. Far an Improvement in Washing Maehmea for Cleaning Rags ; James Phelps, 

W«8t Smaa, Massachusetts; patented November 84, 1843; reined March 25, 

9851. 

Clcdm**^'*Vfh9X I claifli as my inventiott, is an adjustable, rotating water elevator and 

vtrainer, arranged subetantially as herein set forth, in such a manner that it can be raised 

or lowered in the vat of the washing or beating engine, to vary the quantity of water dis- 

<;hargied therefrom ; or can be raised entirely from the vat to stop the discharge of water, 

or for vther purposes, as herein set forth. 

**l mlso claim a rotating prismatic screen, or strainer, for straining the water from the 
paper 'Stock in the vat of a washing or beating engine, in combination with devices for 
^discharging the strained water ; the prismatic screen being not only moro efficient than a 
^jliadrical screen, but also admittinf of more ready repair." 



SCSIOKS. 

1. Per a Design for Fumaen Bscgiaters; Gardner Chilson, Boston, Massadmsetts, 
March 4. 
CUdmt — ^*What I claim as my preduction, is the new design herein above described, 
for a register in the form of a circle, having within and near to its outer ring two con- 
centric rings, the space betwewi each of said rings being ornamented with curved lattice 
-worh^ forming hyperbola shaped openings^ and a ring in its centre, enclosing an eight- 
leaved star, with a small circle in its centre, and curved and notched branches radiating 
from the said ring to the smaHer of the outer rings, forming irregular and heart-sliaped 
openings, all as herein above described and shown in the drawing." 



"2. For a Design for Fufnace Registers ,- Gardner Chilson, Boston, Massachusetts, 
March 4. 
C/aff7i«^-^<What I claim tis my invention or production, is the new design herein abore 
<]eBcribed> for a register for Aimaces, &c., of rectangular form, having within it a smaller 
rectangle connected to the edge of the register by curved bars, of the shape shown in the 
tlrawing, said inner rectangle having a square in each comer and small rectangles 
within its sides, said squares being ornamented with curved bars forming the lattice work 
A, A, », », dec., and said smafler rectangles being ornamented with semi-circular and diamond- 
ehaped lattice work, and a rectangle in the centre of the register, ornamented with irregular 
curved branches or bats proceeding from its sides to a ring enclosing a four notched leaved 
star ; the Whole forming a lattice or open work for the heat to pass through, all as herein 
vbove described." 



3. For a ihngn for Furnace Registers ; Gardner Chilson, Boston, Massachusetts, 
Mai«h4. 
Ci!Btin.^*-^<*What I claim as my production, is the new design herein above described, 
for a register of rectangular form, having within its sides two smaller rectangles, on 6 
^diin the other, the space between the outer bars of the register and the larger rectangle 
being omasnented with curved lattice work, and the triangular openings e, e, and the space 
between the two inner rectangles being ornamented with irregular heart and diamond- 
shaped openings, while the centre of the register is occupied by a five oval-leaved star in 
a ring, with curved and notched branches or bars running from said ring to the inner 
rectangle^ ail as herein above described and represented in the drawing." 



4 Per a Det^ for Registers for Furnaces ; Gardner Chilson, Boston, Massachusetts^ 
March 4. 
Cia»m.r— "What I claim as my invention or production, is the new design herem abor* 
Vol, XXI^— Teinn SiniE8.r-No. 5.— Mat, 1851. 87 
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deieribed, for ft register of rectangular form, having within its sides a smaller rsTtamglff, 
the space between the two being ornamented with the circular and diamond-shaped la^oe 
woik, shown in the drawing ; the inner rectangle being ornamented with irregular conred 
bars or branches, ranning from its sides to a ring in its centre, which encloses a live> 
pointed star with curved sides ; the whole forming a lattice work for the passage of llis 
heat, all as herein above described." 

5« For a Design for Staves/ Samuel W. Gibbs, Assignor to Jagger, Treadwell A Penj, 
Albany, New York, March 4. 
Chdm* — >^What I claim is the combination and arrangement of omamental figmes 
and forms represented in the annexed drawings, as making an ornamental design lor a 
six-plate stove." 



6. For a Design for Sioves; Samuel W. Gibbs, Assignor to Jagger, Treadwell A Pcny, 
Albany, New York, March 4. 
Claim, — ''What I claim as my production, is the combination and axtangement «f 
ornamental figures and forms represented in the accompanying drawingSyforminif togctfacr 
an omamental design for the side of a cooking stove, and the back and front plates of the 
elevated oven." 



7. Fdt a Design for Stoves; John S. Perry, Albany, New York, March 4. 

Claim, — ^''What I claim as my invention, is the combination and arrangement of 
mental forms and figures represented in the accompanying drawings, and forming a ~ 
for an omamental cooking stove." 



8. For a Design for Stoves f Samuel W. Gibbs, Assignor to Jagger, Treadwell & Pciry, 
Albany, New York, March 4. 
Claim, — ^*What I claim as my invention, is the combination and arrangement of orna- 
mental figures shown in the accompanying drawings, forming a new omamental 
for an aii^tight box stove." 



9. For a Des^ for Pedestals and Columns; Wm. it, Wm. H. Lewis, City of New 

York, March 26. 
Claim, — ''What we claim as new and of our own invention, is the design and con- 
figuration shown in fig. 1, as attached to or fdrmed on the pedestal in alto-relievo, as 
described and shown ; and we also claim the design shown in fig. 2, as forming the bast 
of the column, attached as described and shown." 

10. For a Design for Parlor Grates; Joseph Pratt, Boston, Massachusetts, March 25. 
Claim, — ^' What I claim as my production, is the several omamental mouldings round 

the hearth plate, ash-pan, and firont and top plates, above described and represented in the 
drawings, with the ornaments above specified and shown in the several drawings, as caft 
on the front and top plate, and blower and top of the grate, forming a new duign for a 
parlor grate." 



APRIL* 
1. For an Improvement In Machines for Folding and Measuring Clotki Heniy Boot, 
New Bedford, Massachusetts, April I. 
Claim, — ^"Having thus fiiUy described my invention, I will proceed to state what I 
claim as new. Ist, Folding the cloth as it passes through or between the calender roUen 
during the process of calendering, or by passing it through or between a pair of revolving 
rollers E E, similar to calender rollers, the said calender or other roUers being hung in a 
Carriage F F G, which receives a reciprocating motion above or across a tabie C, and a 
tilting motion at each end of its stroke, so as to bring each roller, alternately, to bear on 
the taUe as it (the carriage) moves in difierent directions across it, thereby laying tks 
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doth under the rollers on the table in folde or layers in the manner substantially as hers* 
in described. 

"2d, Making the reciprocating motion of the calender rollers of a certain fixed length, 
such length determining the length of the fold, and thereby measuring the cloth substan* 
tially in the manner herein described. At the same time I wish it to be understood, that 
I do not claim the measurement of cloth by folding it in layers or folds of a certain 
length, unless such layers or folds are laid by calender or other similar rollers." 

S. For an Improved Horse-Shoe Nail Machine; Marshall Burnet, Boston, Massachu- 
setts, April 1. 
Claim, — "Having thus fully described my invention, I claim therein as new, making 
a horse-shoe nail by means of a stationary former, and a series of traveling and rotating 
cams, arranged and operating substantially as herein described and fully shown.*' 



3. For an Improved Machine for Sticking Pins on Paper; Chaunoey O. Crosby, New 
Haven, Connecticut, April 1. 

Claim, — ^''In the machine which I have now fully and exactly described for sticking 
pins crosswise of narrow fillets of paper, to prepare it, when so stuck, for winding, and 
winding the same into coils, there are several parts which are common, or such as 
have been used by others, which I do not claim separately, nor in other combinations. 

"I do not claim the upper feeding channel or inclined conductors when made of straight 
bars, nor cylindets with parallel sides which have been used for conducting wood screws 
and similar headed articles, nor the downward curved conductors, nor any other feeding 
channels, unless they are combined with the conical form of rollers or the separator. 

"I do not claim the crimps, nor any peculiarity in inserting the pins through them, if 
made crosswise of the sheet, and the pins inserted lengthwise of it, and not crosswise of 
both the crimps and fillet, or ridges raised in it. 

"I do not claim or use any kind of crimping 'bars,' 'jaws,' or 'clamps,' as they have 
been heretofore used. 

"And, generally, I wish it to be distinctly understood, that I do not limit myself to the 
precise form or arrangement of parts, nor the particular devices for moving them, for 
these may be much varied without changing the principle of my invention as set forth. 
Nor do I limit myself to the single process of insertuig only one pin at once on only one 
edge of the fillet, for on the same principle, with only circumstantial variation of the ma* 
chinery, I can insert several pins at once on the same edge of the fillet, or on both edges 
of it, and other similar variations can be made by any competent machinist, without any 
essential or substantial variation from the character of my invention as herein described 
and set forth. 

"1st, I do claim the conical form of rollers to constitute my feeding channel for arrang- 
ing the pins, and moving them forward in the channel with the most suitably decreasing 
rates of descending velocity, as herein described. 

"2d, I do claim also, as my improvement and invention, the combination of the parts, 
and the adaptation of my machine for feeding the pins, separating and delivering them, 
crimping the fillet, and sticking the pins crosswise of such fillet, and finally rolling the 
fillet into a coil, substantially in the manner described. 

"3d, I claim, also, the screw separator as described, placed in the feeding channel to re- 
strain the natural descent of the column of pins, so that they may be delivered as fast 
and no fiister than they aie required for sticking, substantially as herein described and 
set forth." 



4. For an Improvement in Wheat Fans; John HoUingsworth, Zanesvills, Ohio, 
April 1. 
Claim* — ^"Having thus fully described my invention, I claim therein as new, two or 
more chambers and areas in combination with a fan, for the purpose of cleaning and sepa- 
rating grain by using one and the same blast (to clean it) over and over again, any num* 
ber of times, as herein fiilly described and represented." 



, For an Improvement in Mills for Grinding Paints and Drugs; Gilbert D. Jones, 
Jersey City, New Jersey, April 1. 
CiSBtm^— ^'"What I claim as of my own inventionj is the construction of a mill in which 
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thto grinding surfaces shall consist of a piano or planes operating npon a cone, as herein 
described. 

"I claim, also, the lever k, in combination with the muUer, for the purpose of r^ulat- 
ing the feed, the whole being constructed substantially in the manner as set forth 
herein." 



— 7 

6. For an Improvement in Rice Hullerss Peter M'Kinlay, Charleston, South CaxoliDa, 
April 1. 

"The nature of my inyention consists in operating the pestle by attaching it to a rod* 
which passes through the bottom of the mortar, and is attached to a connecting rod 
which connects it to a crank on a shaft, having its bearings in levers so arranged below 
the mortar as to allow of the pestle being adjusted at any required height in the mortar.** 

Claim. — ''Having described my invention, I will now state what I claim as new. I 
claim operating the pestle by having it attached to a rod passing through the bottom of 
the mortar, and receiving motion through a crank, or its equivalent, placed below it, sub- 
stantially as and for the purpose herein set forth." 



7. For Improvements in Blotting Rocks,- Charles Monson, New Haven, Connectiait. 

April 1. 

Claim. — ^"And now to sum up, in brief, what I claim as my invention, it may be tiaS- 
ficient to state, 1st, I claim the use of an artificial binder, by means of which to restnin 
the action of the blast in opposite directions, by oflbetting said action againat itself sol^ 
f tantially as herein before explained." 

"2d, I claim the use of the little packing wedge, or wedges, within the charge or hlwA 
chamber, substantially as described." 

8. For an Improved Machine for Forming a Lock on Sheet Metal,- Jabez Walker, East 

Bloomfield, New York,. April 1. 
Claim. — "Having thus fully described my invention, I will now proceed to state what 
I claim therein as new. I claim the employment of a cam or cams g g, on the tumbler D, 
operating on levers E E, connected with the under side of the movable jaw G, in combi- 
nation with a spring or springs /, substantially in the manner described, for the purpose of 
closing the lip e, and securing the plate while folding and raising the lip, and releasing 
the plate after the folding is completed." 

0. For an Improvement in Wheat Fans; Jesse White, BamesvlUe, Ohio, April 1. 

"My invention consists in effecting any one or all the operations of elevating, convey- 
ing, and cleaning grain, by means of a current of air, produced artificially, with suffideot 
%'elocity to carry the grain along with it, through the tube or other channel through which 
it is forced." 

Claim. — "What I claim as my invention, is the combination of the &n, air trunk, and 
head, constructed and operating substantially in the manner and for the purpose herein 
described." 



10. For an Improvement in Bran DusterSi John M. Carr, and James Hughes, Cant- 
bridge City, Indiana, April 1. 
Claim* — ^"Having thus fully described our improvements, we wish it understood, that 
we do not claim the beater and fan revolving within an upright stationary beater and bolt, 
as these have before been used; but what we do claim is, the combination of the openings, 
(d and /,) both provided" with valves or registers, with the runner and fan revolving with- 
in an upright cylindrical casing, the upper part of which acts as a beater, and the lower 
part as a bolting apparatus, substantially as described, for the purpose of separating the 
flour which adheres to the bran after undergoing the ordinary bolting; the said process 
being regulated and adjusted to suit the circumstances of weather, &C., by admitting mors 
or less air, either above or below, by means of the regusters, as set forth." 



11. For an Improvement in Connecting and Disconnecting Wheels andAxUs,- 
Heywood, Claremont, New Hampshire, April 1. 
Claim. — "I do not claim the cap, the nut, or tlie axle; but what I do claim as my iD- 
Tentton, is the dog and the spring, combined and operating as above set forth." 
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\%» For an Improvtment in the Manufacture of India Rubber; Dtmd M'Cnrdjr, New- 
ark, New Jersey, April 1. 

*^y uiTention consists in the discovery of new ingredients to be mixed with India mb- 
ber, which will cause a great improTement upon its strength and durability, and contractile 
force, and overcome the difficulty hitherto resulting from the necessity of treating most 
&brics of rubber with steam, during the process of vulcanizing.*' 

Claim, — <<Having described my invention, and the best mode known to me of manu- 
&cturing the same, what I claim as my invention, is the combination of potash with 
rubber and sulphur, and submitting the same to a high degree of heat, whereby to pro- 
duce the change upon rubber known as vulcanizing." 



13. For an Improvement in !^lint Machines; Henry Melliah, Walpole, New Hamp- 
shire, April 1. 
Claim, — ^<' What I claim is the combination of the cylinders F and 6, with their cutters 
J J attached, (for the purpose of giving a rounded form to the splints,) and the cylinder 
Ky with its spurs /, (for the puprose of dividing the splints in one direction,) with the cir- 
cular cutter or saw N, (for the purpose of separating the splints from the timber,) and the 
^uide V, to guide the splints in the channel U, the whole being arranged substantially in 
• the manner and for the purposes above set forth." 



14. For an Improvement in Seed Planters; Archibald Wieting, Middletown, Pennsyl- 
vania, April 1. 
Claim 4 — ^'*What I claim as new and of my own invention, is placing two or more hol- 
low drill teeth in a direct line, one behind the other, managed and drawn by the same drag 
bar, the firont tooth being made the largest, and so placed as to run somewhat deeper in 
the soil than its successor or follower, for the purpose of depositing fine manure or chemi- 
cal agents beneath the grain when planted in rows or othoi-wisc, as herein fiilly set forth 
and represented." 



15* For an Improvement in Machines for Cutting Screws on Bedstead Rails; H. Groos, 
and W. Campbell, Tiffin City, Ohio, April 1. 
Claim, — "Having thus fiiUy described our improvements in cutting screws, what we 
claim as new therein, is the peculiar form and manner of securing the Y cutter to the 
cylindrical head, as described, that is to say, making the cutter as represented, and letting 
the tapered end of the shank into the recess, bringing the angular shoulder against the 
cylinder, and sustaining the beveled points against the interior beveled surface of the cylin- 
der head, by which arrangement, the instrument during the operation of cutting is forced 
firmly against the head, the strain upon the confining screw being thereby greatly reduced, 
and the cutting tool itself strengthened." 



16. For a Stone and Metal Conglomerate for Paving, etc.; George H. Knight, Cincin- 
nati, Ohio, April 1. 
Claim, — ^**Having thus described the nature of my invention, what I claim therein as 
new, is, forming a block suitable for paving masonry work, or analogous purposes, of a 
conglomerate of iron and stone, by running the molten metal among broken stone within a 
mould, either with or without the devices, substantially as herein described, for jointing 
and locking together the contiguous blocks." 



17. For an Improvement in Brick Presses; John J. Riddle, Covington, Kentucky, 
April 1. 
Claim, — ^"Having thus fully described the nature of my invention, what I claim herein 
as new, is, the lip e, hugging closely the rim of a wheel containing moulds, the said lip 
being a prolongation of a gradually narrowing feed trough, formed and operated aflertbe 
manner and for the purposes substantially as herein descrilicd; namely, the formation (by 
pressure of untempered clay) of a uniform and coherent brick." 

87* 
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18. For an Improvement in Sawing MeuhineBg Pewraon Crosby, Fxedontt, NevrToiic. 
April 8. 

'*The nature of my invention consists in making a drcular saw with both fiices comTex, 
or swelled, so that it shall present a thin edge where the teeth are cot, to aroid waste «f 
the lumber and reduce the resistance in cutting, and be gradually thicker towards the shaft 
to give it the requisite thickness, to prevent buckling, and insure a steady motion at the 
periphery, when this is combined with a fixed beveled gauge placed near the peiiphoy 
of the saw, on that side of the shaft opposite to where the lumber is presented to the 
teeth, so that the said gauge shall separate or spread the two parts of the plank as they 
are being cut, and prevent them from binding against the &ce of the saw." 

Claims — ^''Having thus pouited out the nature of my invention, and the manner in 
which I have essayed the same with success, I will state that I do not wish te limit my- 
self to the precise mode of constructing and arranging the parts, as these may be TarioiftsiT 
modified without departing from the principle of my invention. 

"But what I claim as my invention, is making the circular saw with both faces convex. 
' in the manner and for the purpose substantially as specified, when this is combined with 
the guide, substantially as qwicificd, for spreading apart the plank, to pret cnt the bindii^ 
of the saw as specified." 



19. For an Improvement in Fastening doom TabU'LeaveM; Lewis J» Mason, FiaaUia- 
ville, New York, April 8. 
Claim. — ^"What I claim as my in-vention, is the combination of dsTices, by ntfans sf 
which table-tops, of different forms and dimensions, can be readily secured to and «" 
nected from the same frame, as herein set forth." 



20. For an Improvement in Brick Presees; J. Z. A. Wagner, Philadelphia, Pennsyl- 
vania, April 8. 

Claim, — *' What I claim as my invention, is the combination of the mould whe«I, with 
the grooved and smooth pressure roller, substantiaAy as herein described ; the grooved 
roller gauging and partially compressing the clay into the moulds, and formings a pio- 
jecting band of clay, which is subsequently compressed into the moulds by the smooth 
pressure roller. 

" I also claim the grooves in f lie mould wheel, in combination with the flanches of a 
liopper, which is supported on the firame of the machine independently of the mould whed; 
l)y which arrangement tlie clay in prevented firom escaping laterally, and working in 
between the teeth of the driving wheels ; hence the latter can. be placed near to the moulds. 
find the machine thus made more compact, while, at the same time, the danger of breaking 
IS diminished. 

'* I likewise claim detacluag the bricks from the pistons of the mould wheel, by i 
of the tappets and levers, as herein set forth." 



21. For an Improvement in Apparatus for Bolting Flour i Lewis Fagin and Henxj C 
Hayman, Cincinnati, Ohio, April 8. 
Claim. — "Having thus fully, clearly, and exactly described the nature and operatioD 
of our joint invention, we wish it distinctly understood that we do not claim the broad 
principle of boltmg meal by an air blast, as this has been imperfectly done before ; but 
what we do claim as new, is the application of a blast cylinder with spiral iasvies, as 
<lcscribed, to the process of bolting fiour, or other pulverized material, by means of whkh, 
during a continuous blast, the meal is consecutively throvm against the bolting cloth, and 
se much as is not passed through at once, is given an interval of time to fiill from the 
clsth and leave open the meshes, and is thus as it were re-fed to the impulse of the blast 
Aom each succeeding issue ; the intermittent action at the same time causing eddks, 
that loosen, and, as it were, rip up the bran and fiour fix>m the cloth, separate the fann 
from Oie flour, and twirl the particles of bran in such a manner as to leave the flour fees 
to pass through, while the bran, from the twiri thus given it, is caused to present its 
broadest car&ce to the bolting cloth, the specking of the flour bemg therdiy prrrented 
and ttToided; the several parts being arranged substantially in the mauier and for tbs 
puxpoae daacribed. 
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'*We Aim claim the insertion of a aet of boaten at a suitable distance down the bdting 
tloth and blast cylinder, wbich, during the bolting process, shall interrupt the same at a 
time when the bran requires beating, in order to loosen the flour from it preparatory to 
the further continuance of the bolting process, substantially in the manner and for the 
purpose described. 

**We also claim the chamber Y and I, by means of which the light flonr^ carried op by 
the escape of the blast, is regathcred and returned to the ustial gathering chamber 8, sub* 
atantially in the manner and for the purpose described.*' 



82. For an Improved Saw Set; Elijah S. Holkins, Pamesville, Ohio, April 8. 

Claim, — '^Having thus described the operation of my improved saw set, what I claim 
therein as new are Uie following particulars : 

"Ist, Supporting the lever by which motion is given to the jaws, by means of an ad- 
justable stirrup, constructed substantially as described, whereby said stinrup serves as a 
gauge in addition to performing its ordinary duties. 

**2d, I claim the arrangement of the jaws constructed of one bent pitfce of metd, with 
the lever and stirrup, the handle of said lever projecting backwards towards the vonnded 
part of the jaws ( the whole being constructed substantially as hereui dSscribed/' 

83. For an Apparatus for Setting up Ten^Pinsf ThomM J. Sloan, City of N<rw York, 

Aprils. 

« The advantages of my improvements consist in the saving of time and labor in setting 
up the pins, saving the ezpcnse of an attendant for performing this duty, and the absence 
of liability to accident to persons firOm the flying of the pins or balls.'* 

C/Istm.'— "What I claim aa my invention, is elevating the pins of a bowling alley, by 
means of a set of elevating sockets Operated from the head of the table, when this is com- 
hined with any well known device or devices, which will permit the pins to fall and sustain 
them in a vertical position after they are elevated, substantially as described." 

34. For an Improvement in Horse Powers t Aaron D. Crane, Newai^ New Jersey^ 
Aprils. 
Claim. — "What I claim as my invention, is the manner of arranging and connecting 
the whipple-tree and brake, so that when the horse is drawing, the brake is off the wheel 
or pulley, and when not, is on and acting as a governor, as herein before described, for 
the purposes herein before set forth.*' 

95. For a Tool for Making Jaek Chains^ William Todd, Stamford, Assignor to Chas. 
Atwood, and Geo. Kellogg, Derby, Connecticut, April 8. 
Claims — "Having now fully described my invention, I disclaim all right to the grooved 
pin. But I claim the combination of the stud pins i and i'f with the bending stud 
and holding dog, arranged and acting substantially as described/* 



26. For an Improvement in Ladies' Work Tables; Celia R. P. Foster, (lat« Celia R. P. 
Wood,) Canandaigua, New York, April, 8. 

Claim, — "Having thus fully described my improvement, what I claim as new is the 
mounting of the upper leaf B, and disk G, with the drawers R R Q, on the rotary stand* 
ard Xf thns raising or lowering the whole to suit different persons by the screw L. 

"2d, I claim the rotary disk with drawers hung thereon by the screw U, supported by 
the pin K, which can turn round the standard independent of the leaf ot standard B X, 
and raised or lowered, as herein set forth." 



27. For an Improvement in Grain Separators and Fans; Roswell T. Merrill, Bloom 
field, Michigan, April 8. 
Claim, — ^"What I claim as my invention, is constructing the elevator with double 
troughs e e, in the manner herein described, for the purpose of preventing the grain fiom 
fidling through between the ocUs. 
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**l mtfftomt dtiffl the eomUiimtion of the herein deecribed elevator I, wind disnael L, 
and plate TaWe m, with a grain threshing and winnowing machine, the former being ooi»- 
stnicted and arranged as herein described." 



S8. For tn Improved Saut'Set; Hiram Strait, Covington, Kentncky, April 8. 

Claims — ''What I claim as of my own invention in the saw-doctor, is the adjustable 
double-beveled slide saw rest, constructed and used substantially as herein described, hf 
means of which its beveled bed, the tooth rest, upper jaw and punch, saws of all khids 
can be firmly held, and their teeth be cither set in Y form, shouldered in U form, or be 
both shouldered and set to any amount required to insure any degree of smoothness or 
roughness in sawing, whether their points are sharp or rounded.'* 

29. For an Improvement in Winnowing Machines; Jonathan L. Booth, Cnyahoga 
Falls, Ohio, April 8. 
Claim, — ^<*What I claim as my inrention is the blast passages F G and k, arranged 
and controlled by the shutter J, in the manner and for the purposes substantially as faen- 
in set forth." 



30. For an Improvement in Cooking Stove*; Rufu« K. Paine, Cincinnati, Ohio, 
April 8. 
Claim, — "Having thus fully described the nature of my invention, what I claim there- 
in as new, is the air passages p g r, between the fire back /, and the upper oven, the said 
passages receiving external air at the sides of the stove, and discharging it into the bai^ 
flue in combination with tlie damper m, and fines bed efg A, substantially as herein 
described and represented, for the puqxMC of equalizing and regulating the heat to all 
parts of the ovens.*' 



31. For an Improvement in Scythe Fastenings; Oliver CIsHl, Medina, Ohio, 
March 18. 

Claim, — ^"What I claim as my invention is, 1st, Making the shank C of curved or 
arch form longitudinally, as described, which enables it to be fitted to the snath, so as it 
may be set in or out by giving it a slight motion in a curved direction. 

<*2d. The mode of securing the shank C, so as to admit of the edge of the blade being 
set up or down, by making the cavity in the projection a, through which the shank passes, 
widest at the back, and making the back edge of the shank and the inner side of the 
tightening key £ of corresponding arch form transversely, so that the shank may be held 
secure in any position.*' 



32. For an Improvement in Material for Transferring Colon in Calieo Printing! 
Charles A. Broquette, Rue Neuve, 8t. Nicholas, 8t Martin, France. Patented in 
France, April 1, 1849 : in England, April 21, 1849. April 15. 

Claim, — ^**I claim the use of extract of fibrine, to form with or without any other oily 
or fatty matters, by the means which I have described, or any other equivalent means, a 
mastic adequate to thickening and retaining on fibres, threads, tissues of every description, 
and of every material or substance, the archil color, and such other colors as are incorpo- 
rated with that mastic. 

"I also claim the above process of preparing and purifying the extract of caseine, in order, 
by the means which I have specified, or any other equivalent means, to impart to fibres, 
threads and tissues of vegetable nature of every description, by means of a preparation of 
mordant, the property of better uniting to or attaching the coloring matter of archil, and 
in general, other coloring matters, either in printing or dyeing, whether this preparation 
or mordant be applied on the fibres or threads of vegetable nature previous to the weaving, 
or whether it be applied after the weaving on tissues of vegetable nature, or on tissues com- 
posed partly of vegetable and partly of animal substances." 
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33. For an Improved MUUng Tools John Buckingham, and Joseph H. Baird^ Water- 
town, Assignors to the Scovill Manu&cturing Company, Waierbury, Connecticut, 
April 15. 
Claim. — ^"The rotaiy die for making impressions on metals and other snbstances, is a 
well known instrument, and we make no claim founded on that instrument, in itself con<^ 
sidered. 

''But what we do claim, is, the combination of such die with an axle, on which the 
same may vibrate, which axle is at right angles with the axis of rotation, and not in, th» 
same plane, substantially in the manner and for the purposes herein set forth.*' 



34. For an Improvement in Mill Stones; £. T. Hanon Valcke, Paris, France, April I& 
'The object of my invention i% to secure the introduction of air between the stones, in 
sufficient quantities to prevent the grain from heating in the process of grinding, and to keep 
the pollen in a perfect state of freshness^ which is the only means by which the substan- 
tial parts of the grain can be preserved from alteration." 

Claim* — "What I claim as my invention, is, constructing the running stones of mills 
with oblique apertures or passages through the body of the stone, and provided with hoods or 
funnels to collect the air during the rotation, and connected on the grinding face of the stone 
with furrows, substantially as described, when this arrangement is combined with the use of 
vertical pipes, leading from the extremity of one of the apertures or passages, to a funnel 
leading to the next succeeding oblique passage in the body of the stone, substantially in. 
the manner and for the purpose herein set forth." 



35. For an Improvement in Iron Railings^ John Krauser, Reading, Peniisylvania». 
April 15. 

'*The nature of my invention consists in securing the palings to horizontal rods or bars of 
iron, by means of peculiar methods of operating the rods and palings with jaws Ut them, 
and in combination with other devices in castings herein described." 

C/atm^-^<What I claim as my invention, is, securing the palings permanently to the 
horizontal rods or bars of iron, for the purpose of constructing an entire section of railing, 
by means of the methods of operating the rods or bars with the palings^ having jaws, re- 
cesses and bearings, as described herein, and together with other devices in castings, tera^ 
ed saddles, or troughs, having dovetails and tenons cast to them, for the purposes herein 
named; and this I claim, whether the several parts be formed and adapted to each other, 
and operated precisely as represented and described, or otherwise, the results always pro«> 
duced being effected by means equivalent to those within named." 



36. For Improvements in the Steam' Engine; Richard F. Loper, and John W. Nys- 
trom, Philadelphia, Pennsylvania, April 15. 

Claim, — "What we claim as our invention, is, 1st, The construction and arrangement 
of the columns, by which the steam cylinder is connected with the bed frame in such man- 
ner that they constitute the air pump and condenser, substantially as herein set forth. 

"2d, The method herein described, of actuating the cut-off valve of one steam cylinder, 
by a motion derived from the valve or valve-rod of the other cyhnder, substantially as 
herein set forth. 

''3d, The adjustable supplementary valve i, in connexion with the apertures or ports 
Of in the steam valves, by means of which, the steam can be worked at full pressure 
throughout the whole length of the stroke, without disengaging the cutpoff valve." 



37. For an Improvement in Cooking Stoves; James 8. Marsh, Lewisburg, Pennsyl- 
vania, April 15. 

Claim. — **Having thus fully described my improvements, what I claim as new therein, 
is, the apertures F, and the passages n and o, by which the air containing the surplus 
heat from the oyen 1/, is conveyed to the back of the fire chamber, where it receives an 
access of heat, and af^rwards to the flues e, by which arrangement the heat is eq^oalizad 
between the two ovens, and the upper one is ventilated, as set forth." 
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38. For an Imprwemtni in Window Curtain Fixtures; 8. S. Putnam, Boston, Ma 
chusetts, April 15. 
Claim. — ''Having thus described my improvements in window curtain fixtures, I sihall 
state my claim as follows: I do not claim, generally, confining one end of the curtain to 
the roller on which it is wound and unwound, by means of a groove in said roller, and a 
confining strip; but what I do claim, is the method or means herein above described of 
fastening the confining bar in the groove of the roller in which the cloth is pressed; that 
is, by having the ends of said bar rebated as described, and fitting the caps at the ends of 
said roller, over said rebated ends of said bar, as above set forth; this arrangement of tho 
caps and bar, (the said caps, or one of them, being loose, so as to move laterally, but not 
to revolve, the sides of the rebated ends of the bar operating as shoulders to prevent a revo- 
lution,) enables me to adapt my improved fixtures to windows of different widths.'* 



39. For an Improvement in Setting Logs in Saw-Mills ; John W. Robbins, Camden, 
Ohio, April 16. 

Claim. — ^**Having thus fully, clearly and exactly described the nature and operation 
of my invention, what I claim therein as new, is, Ist, the vibrating dog t, having tine 
distance of its head or tongue if, with respect to the saw, adjustable laterally, by a set 
screw g, substantially as represented, so that by placing the tongue of the head in eadi 
successive curf, and bringing the face of the log in contact therewith, the thickness of each 
consecutive board is exactly counterpart with Sie first. 

<'2d, I claim for analogous purposes, at the rear end of the log, which is destitute of a 
curf, the vibrating dog p, whose distance in respect to the stationary block g, is adjustable, 
by means of a set screw /, the range between the head of the dog and the block, afifordin^ 
an easy and determinate means of giving exactly the same thickness to the boards at the 
rear end of the log." 



40. For an Improvement in Agitating Grate Bars,' Abraham D. Spoor, Troy, New 
York, April 15. 

"The nature of my invention refers to the use of two separate grates, one of them being 
made stationary and the other movable, and consists in the application to the movable 
grate of two separate mechanical movements, viz.: a rocking or vertical vibratory motion, 
as desired.'* 

Claim. — "I do not claim the employment of a movable grate formed by bars C C, and strips 
e Cy the bars C C, working within the bars of the stationary grate; but, what I do claim as 
my invention, is the application to the movable grate, of two separate mechanical move- 
ments, whereby it may receive a rocking or a vertical vibratory motion at pleasure, the i 
ral parts constructed and operating substantially in the manner shown and described." 



41. For a Machine for Cutting Out the Comers and Scoring the Edges of Toper far 
Boxesf Andrew Dennison, Brunswick, Maine, April 15; ant^-dated April 4, 1851. 

"My improvements are applicable to cutting any size of boxes, large or small, square 
or oblong, or different shapes, if required." 

Claim. — ''Having thus fully described my machine for cutting boxes, what I daim as 
my invention, is the combination of the knife and die, substantklly in the manner and 
for the purpose herein described." , 



4S. For an Improvement in Apparatus for Operating Window BUnd Slats f Samuel 
Avery, Phoenix, New York, April 15. 

Claim. — ^''I am aware that cog gearing has been employed for the purpose of operat* 
ing window blind slats from the interior of a building; I therefore do not claim such de- 
Tice in general. 

"But what I do claim as my invention is, making the cog wheel, E, with such a length 
of teeth, that when its spindle is forced outwards by the spring, they shall engage with 
the teeth on both sides of the cog wheel F, thereby locking the same and securing the 
slats in any desired position, substantially as herein described*" 
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4a. For tm Improvement in Ornamenting MEtrhle/ Henrj Hofintn and CluDrlts F« 
HiU, City of New Ymrk, April 15. 
Claim, — '•What we daim as ouw is the above described ink, and the wax color and 
etch water used in combination therewith, substantially as described above/' 



44. For an Improvement in Cooking Stoves,- Dennis G< Littlefield, Lowell, Massachu- 
setts, April 16. 
Claim, — ^My improvement, and what I claim, consists in the pectillaf Arrangement ot 
manner of combining the fireplace, the descending or diving flues, the ash pit, the lateral 
chambers, the ascending flues, the central discharge flue, the oven or air*heating chamber, 
and its surrounding flue space, all as represented in the drawings and as herein before 
specified." 



45. For Improvements in the Proceee of Manufacturing Glased Sheet hrong John 
Wood and Wm. W. Wood, Conshohocken, Pennsylvania, April l5. 
Claim, — ^What we claim as our invention, is the employment of thick plates of iron 
OS shield plates, or in other words, the placing four (more or less) thin plates between two 
shield plates of double weight, in forming packs for rolling, so that each shield plate will 
make two plates of proper size, to constitute the inside plates of another pack, for the 
smoothing and finishing process or rolling." 



Spxcivicatiok of Axsricah Patsitt. 
Speeifieation of a Patent granted to William W. Huhhell, of Philadelphia, PennsyU 

vaniayfor an Improvement in Firearms, Jufy 1, 1844/ re-issued March 11, 1851. 

Figures the 1st and 2d of largest size (plate YI.) are copies of the drawings annexed 
to the original patent, and the Ist and 2d of the smallest size are drawings of the original 
model gun deposit^ in the Patent Office, and the third is a semi-eectional view of the 
breech chamber and the independent adjustable braces thereof. In the drawings, like let* 
ters refer to like parts thereof. 

Figures 1st and 1st are each a perspective view of the upper part of the breech. To 
the sides of the back part of the main barrel A, I have two ears B B, through which two 
rods C C, pass, and are each separately screwed into a breech plate D, which receives 
the recoil ^id of the breech £, which contains one load, and which opens on the left hand 
rod as its centre, the right hand rod acting as its correspondent, and each being movable 
and adjustable to regulate and determine the joint between the barrel and breech, inde- 
pendent of the other, and both serving the purpose of bracing the main barrel to the 
breech plate, and having the breech or firing charge between them; thus they form double 
independently adjustable braces, having the firing charge between the braces; and they 
oecnre the barrel and breech in their proper relative position with a more uniform bear- 
ing, and better facility to regulate and determine the joint between the barrel and breech, 
as occasion may require, than has heretofore existed in any breech loading arms, and 
which feature is very important, so as to be able at any moment to accurately regulate 
the joint between the breech and barrel to suit either any irregular or uniform expansion 
of Uie breech or barrel from heat, or contraction from cold, or clogging of the joint from 
the refuse of the burnt powder, or wear from use. By screwing up the rod or brace (C 
or C, fig. 3d,) on either side of the chamber M, and allowing its corresponding brace to 
remain untouched, the side of the joint nearest the altered brace is tightened, while the 
other side of the joint remains secured by the other brace, and by unscrevring the brace 
♦n either side of the chamber a little, and allowing its correspondent brace to remain un- 
touched, the side of the joint nearest the altered brace is eased, wliile the other side of the 
joint remains secured by the other brace. And by uniformly screwing up both of the 
braces, they uniforfnly tighten the whole joint And by uniformly unscrewing both of 
the braces, they uniformly ease the entire joint between the breech and the barrel. The 
rods or braces, C C, may be secured to the ears, B B, of the barrel by heads on the rods, 
as sbown on the small figures 1, 2, and 3; or the rods or braces may screw into the ears 
also, as well as the breech plate, by right and left screws on each rod, as shown on the 
rod displayed in large fig^uie 2. 

This independently adjustable bracing on each side of the firing charge, to regulate and 
determine the joint on either or both sides of the firing charge between the breech and 
the barrel as occasion may require, is an important improvement on the efficiency of 
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breech leculiii^ guns or firosrait, wUch hsre heretolbra eHlier htd no tdjiuteblo hnangt 
or else the adjuvtable bradng hu been all on one ode of the firing chaige or jomi, or 
when the biacing may have been doable, they have not been independent of each other in 
adJQstability, to alter and determine the joint. There is a percuMion tube (G, fig. 1) on 
the back end of the breech to fire the charge from. 

Figures 2 and 2 are each a perspective side view, similar letters refening to the aeOM 
parts as in Ag. 1, to regulate the calibre of the breech £, in its deeeent to its place pro- 
perly, with that of the main barrel A. I have screwed or secured to the lower part of the 
barrel a tongue H, on which the breech rests, and which tongue enters a square groove 
or mortise on the breech plate B, and it will now be observed that the lower part I, of the 
breech plate extends under the whole breech, and receives the barrel in a prong, to which 
prong the barrel is secured by a small tongue on the barrel, having a hole through it 
slotted longitudinally, fitting into a groove into the base of the prong, through which 
prong and slotted hole a small screw is passed; these two tongues on the barrel therefore 
have a longitudinal play in their respective grooves, to permit the adjustable braces to act 
and regulate the joint between the breech and barrel. 

The guard K screws to the lower part of the breech plate; the stock and breech end aize 
secured together by the usual breech tongue and the guard. The back action lock I 
deem best to use. A flint and steel may be used to fire the charge, the pan being where 
the percussioa tube is. The breech E, may have one or two chambers, a conresponding 
number always being in the main barrel, and when there are two, a corresponding tabe 
and lock must be on the opposite side. The breech E, may open either on the njjbt or 
left hand rod, but I have deemed the left hand preferable; a pin L, secures it down. 

Operation: the breech £, is opened on its centre, charged, closed, primed and fired, and 
so on successive^. 

Claim, — What I claim as my invention is, 1st, the combination of the two indepen* 
dently adjustable braces, extending one on each side of the breech chamber, containing the 
charge that is being fired, to regulate and accurately determine the joint between the 
breech and barrel, substantially as described. 

2d, I claim the breech opening and closing on an axis, v^ich is parallel to the main 
barrel, and secured and regulated by the parts, substantially as described. 
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Waste Gases/ram the Blast Fwmace. By Dayio Mushet, Esq.* 

The two main defects alleged to have arisen in the attempted econo- 
mical application of the blast furnace gases, are a diminution of make and 
an irregularity of working ; and it is remarked as strange that these efiects 
should ensue on ^^the mere fact of using, instead of wasting, the gases 
escaping at the funnel head after the^ have entirely finished their action 
Ml the chargeJ*^ This latter assumption is undoubtedly an error ; and I 
have always combatted it. If the g^ses, at a depth of 6, 8, or 10 feet 
from the filling place, had entirely finished their action on the charge, it 
must follow that that additional height to the furnace is unnecessary, and 
that the furnace would work as well, and make as much iron, if deprived 
of that extra elevation. Nothing has been more effectually contradicted 
by experience. The subtraction of so many feet from the top of a 
furnace has been proved repeatedly to produce marked injurious conse- 
quences. An experiment was made at one of the very works enume- 
rated last spring as using the waste gases, by removing 10 feet from the 
top of one of six furnaces. The effect on the make is well known, and 
the difference had to be restored. In what way the abstraction of a large 
volume of heated gas, 8 feet down the furnace, does mischief, is obvious. 
* From the London Mining Journal, No. 808. 
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It is not probable that in ordinaiy circumstances the ore in that 8 feet is 
exposed to such a heat as to part with any of its oxygen ; but 'what is 
more manifest, when upwards of 5 tons of materials per hour, at a mean 
temperature of 60^, are filled into a furnace, that it must be a matter of 
no small consequence to deprive this constantly renewed bulk, as it de- 
^scends, of the action of the heated ^ases, which ou^ht gradually to raise 
it to the temperature of that part of the furnace which it is approaching 
where the deoxidation commences. What is the arrangement which is 
designated a use of the waste gases ? A cylinder is inserted into the 
furnace, 8 feet in depth, into which the cola materials are discharged. 
The whole heated gas of the blast furnace does not, as in an open top, 
pass through this body «f matter ; on the contrary, in those cases where 
the tube is covered, and described as hermetically sealed, to prevent 
the entrance of atmo^heric air, there is no hot gas passing through it 
^t all. If there is no pressure from without, and the blast to its amount of 
pressure fills up the cavity underneath the cover, the degree of heat com- 
municated to the cold materials is altogether insignificant ; whilst the main 
volume and current of gas is passing away in another direction. It is, 
therefore, plain that die detailed arrangements are not a use of the waste 
gases. The object of withdrawing the gases at a considerable depth, as 
explained to me by those engaged in the operation, is to taWe them in a 
more heated condition to the boilers ; but this is " robbing Peter to pay 
Paul." The^r^^ economy must be in the blast furnace ; that is the prior 
consideration in every respect. If the heat taken away firom it diminishes 
the make of iron, with a given quanti^ of coke, (only 10 tons weekly, 
much more if 30 tons, which is the eflect recorded,) ||^e saved coal of 
the boiler fires is indeed the gain of a very great loss. The first point 
for attention must be to use actually the waste gases ; and for this end 
they ought to be in reality drawn off ^'after th^ have finished theii' action 
on the charge." If after they have done this, and passed through the 
materials to communicate the necessary heat, they are then found too 
cold to inflame effectually under the boiler, that is a distinct consideration. 
This difficulty must be encountered on its own merits, and be overcome 
if it can; but the power of the furnace is a separate and more important 
question, which must be preserved intact. In tempering with this, there 
can be no economy. I consider, therefore, that the depriving the furnace 
of a part of its useful gases is one main cause of the diminished make. 
Another cause will be explained by my remarks on the 14th October on 
the effects of a wide filling place. In whatever degree the arrangements 
for removing the gas obstruct the fi*ee pBssap;e of the blast outwards, they 
will insomuch produce the same eflect as narrowing the filling place. It 
the area of the conducting pipe and flues were equal to the unobstructed 
area of the top, the Mast would not even then have so free a passage. 
The obstacle presented by the cover, and the impulse destroyed by the 
lateral angle at which the gases escape, would neutralize the eflect of 
even a high velocity in the conducting tube, induced by the draft of 
the boiler chimney. But I have understood that every thing approaching 
to an exhaustion of the gas, which would bring atmospheric pressure intu 
play, and endanger the entrance of air through the cover, is carefully 
Vob XXI^Tbirs SxniKS^No. 5.— Mat, 1801. 38 
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avoided. It i% therefore, plain that, in conducting the gas to the bo3er 
by a tube of 3 feet square, which I have been told is used, there must be 
a great check to that rapid action which gives so much advantage to a 
large filling orifice. 

The second alleged evil is scaflbldin^, and the irregularities of working 
which are entailed by that most noxious disease. ScaflTolding has its 
origin in a destruction, or disturbance, of the equilibrium of the descending 
materials, which should preserve an equal uniform motion from every 
side towards the centre over the hearth, where the power of that motion 
is constantly acting. The action of a blast furnace, with properly formed 
boshes, is very exactly exhibited by the descent of the sand in a sand- 
glass. The form which the sand assiumes in its descent by the continuous 
abstraction at the orifice beneath, is a picture of what is proceeding in a 
regularly working furnace. If by an^ means an obstruction is formed 
vertically over the hearth, the equilibrium of descent is destroyed. The 
blast has to force its way at the weakest lateral point. An irre^Iar un- 
balanced channel of fusion and descent is established, affecting the mate- 
rials partially instead of centrically. As the central obstruction is gradaall j 
worn away, the bulk of partially heated materials press upon it as they 
pass over to the lateral channel ; and, when sufficiently weakened, thea 
comes a slip, which probably fills up entirely the false channel of fusion, 
forcing the blast to drive sL passage in an opposite direction, and perhaps 
diverting this heating agent, which ought to be concentrated, into several 
lateral detachments. The materials which have been brought into semi- 
fiision in the fals^ chanhel, are suddenly chilled and agglutinate, forming 
often a permandl shelf attached to the side of the furnace, |>erpetuat]ng 
irregularity of action ; one evil leading to another ; so that it is very weu 
known, in cold blast furnaces especially, when scafiblding by some acci- 
dent has been established at first starting, that the furnace has often never 
righted itself until blo^n out. Now, I should say beforehand, (and this 
is what I expected to hear some account of,} that it would hardly be pos- 
sible to devise a mofe certain means of destroying the working equilibriuniy 
and establish scafiblding, than to find a mass of cold materials in the 
centre of the furnace; and, by withdrawing the gases at the sides, keep 
them proportionsdly cold as far down the furnace as possible, favoring at 
the same time in every way the lateral passage of the blast upwards; and, 
where the gas is drawn off at one side only, tending to maintSim an oblique 
channel and current towards that particular side. I have not found that 
the eflfects of the manner in which a blast furnace is filled Upon its regu- 
larity of action, are by any means so fully recognised and considered as 
the great importance of the subject deserves. You will find, in con- 
versing with experienced furnace managers, that some of them are aware 
that a greater heat may be obtained in a given part of the hearth by filling 
a greater proportion of coke at the top Vertically over that region ; but a 
thorough appreciation of its consequences, and its reduction to a system 
of regular practice, I have been unable to trace further than to the eldest 
of two brothers of the name of Broad, managing Mr. Crawshay's furnaces 
at Cinderford, and Mr. Booker's at Pentyrch. I always make a point of 
naming tlie originator of any improvement, as far as I know it ; for I am 
Sony to say it is but too much the fashion not only to appropriate die 
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ideas of others without acknowledgment, but even to wrap them up in a 
colorable variaiiony so as to make them, if possible, appear original — ^a 
course of confusion which is quite unpardonable. There are, I fear, quite 
as many pirates of ideas as of patents ; and I should equally shudder to 
be identified with either class of dishonesty. The principle to which I 
refer, and which is absolutely essential to the successful use of refractory 
ores with hot blast — the lesser penetrative intensity of which gives it an 
especial tendency to the sides of the furnace rather than to the centre — is 
to fill the ore and fluxes in a ring round the sides, leaving the centre of 
pure coke. What might be the etfect of this arrangement with cold blast,' 
where the nature of the materials is to work very cold at the tuyfere, I 
have not seen tried ; but the principle in itself is so sound for maintaining 
the central action of heat, and the ecjuilibrium of descent, that I have no 
doubt it might, with proper modifications beneath, be rendered most bene- 
ficial, even in such cases where the character of the materials demand it 
least as a necessary practice. By the fruits of it, in my own experience, 

1 consider it impossible to over-value the importance of the principle. 
By the present mode of filling through the tube, the materials are deli- 
vered into the body of the furnace in a conical heap ; so that for at least 

2 feet further down than the aperture of delivery — ^that is, to a depth of 
10 feet — there will be no mine or materials of any sort against the sides 
of the furnace ; and the materials which find their way there will be the 
largest fragments of coke or ore, rolling down the sides of the cone. All 
the small mine coke and dust will remain aggregating in the centre, form- 
ing a dense impervious column over the hearSi, obstructing effectually 
the vertical ascent of the blast; whilst the open texture of the mass 
accumulating towards the sides will give the greatest facility for its 
ascent in that most improper of quarters. 

These, then, are the causes of the alleged evils, and which will be de- 
veloped in dififerent degrees, according to the nature of the materials : — 
1. That the gases withdrawn are not the waste gases. 2. That the vent 
of the blast is checked, and the same diminution of working generated 
as arises from a narrow top ; for it is distinctly explained that the gases 
are not drawn off, but only diverted into a smaller channel. Were they 
actually drawn off— -that is, taken from the furnace by an exhaustion which 
created atmospheric pressure — that could have no other effect, so long 
as the coverings were air-tight, but to induce a more ready entrance of 
the blast, causing the furnace to drive faster and make more iron. The 
cause of the third evil, the scaffolding, is the mode of filling. This is 
the principal defect ; and the arrangement for the cure of this will include 
to a certain extent the cure of the others. 

To be Continoed. 



On the Use of Caustic Limey Instead o/LimesUmey in Blast Furnaces. By 

Geobge Pabey.'*' 

The results obtained at the Ougree furnaces by the use of quicklime, 
in lieu of limestone, are very striking ; and the continued success attending 
its use seems now to have fully established its superiority. One of the 
* From the London Mining Journal, No. 807. 
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causes assigned is the absence of the cooling efTects, at a low re^on of 
the furnace, from the absorption of heat by the carbonic acid dunng its 
change of state — from the solid to the gaseous. In furnaces using so 
large a proportion of limestone as 21 cwts. to the ton of iron, as at Ougree, 
the efiect on the temperature from that cause must be considerable, and 
tend to narrow the zone effusion, thereby diminishing the power of the 
furnace in melting a certain weight of prepared material in a given time 
— that allowed for the combustion of a determinate quantity of fuel. Be- 
.sides this, the presence of carbonic acid, as an oxidizing agent, is highly 
objectionable in that part of the furnace depended upon for the reduction 
of die ores ; for, as it is well known, iron at a high temperature possesses 
the power of decomposing it by abstracting a portion of its oxygen. 
Again, if the ascending current of gas is really converted into carbonic 
oxide by contact with the superincumbent incandescent coke, its volume 
will be doubled, and its capacity for heat increased — hence another source 
of frigorific influence on the furnace. Messrs. Bunsen & Playfair, {Report 
on Iron Furnaces^ Briliih Assodaiwny 1845,) however, do not show that 
any such change takes place during the passage upwards; and their ex- 
periments were conducted with the most scrupulous regard to accuracy. 
The gases were taken from a furnace fed with bituminous coal, but only 
36 feet high. Possibly the superior height of the furnace at Ougree, 54 
feet, together with the circumstance of its being supplied with coke, 
proved the means of subjecting the gas to a higher column of incan- 
descent carbon, and thereby have effected the change. 

Ebelmen, on the contrary, gives an increase of carbonic acid in the 
upper part of the furnace ; and the analyses quoted in Overman's work 
are in the same predicament. From these discrepancies it will be inte- 
resting to have the promised details of the examination of the ga.ses made 
at Ougree. Little attention seems to be paid to the preparation of the 
material supplied to furnaces, with the exception of the ironstone — eveiy 
furnaceman dreading the use of it imperfectly calcined, well knowing 
from experience the inability of the furnace to smelt it in the usual pro- 
portions. Yet it has passed through the kiln, and all its moisture has 
evaporated. What, then, can be the cause of its injurious effects on the 
action of the furnace ? The presence of carbonic acid, with which the 
oxide of iron is combined, the calcination not having been carried suffi- 
ciently high to expel it. The question of temperature at the zone of 
fusion, also, is generally coafined to what can be done in its immediaie 
locality y by applying blast as hot as can be obtained with safety to the 
heating apparatus — it requiring too great a stretch of the imagination to 
conceive how a slight difference made at so distant a point as the mouth 
of a furnace can possibly afieet its temperature at bottom. Such, how- 
ever, is the fact ; and one-half of the benefits conferred by the application 
of heated air may be easily nullified by inattention to this particular. It 
is not quantity of heat that we want in a blast furnace — it is iniensUy^ 
sufficient to create a more active play of chemical affinities in the labo- 
ratory of the furnace, and a more rapid and complete dissolution of the 
reduced minerals in the zone of fusion before they reach that of combu9- 
tion, and become re-acted upon by the oxygen of the blast. 

In order to forward this desirable state of things from hbove, it must 
be considered that the temperature of the descending materials at any 
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given point is always in arrear of that of the ascending current of heated 
gases, and will become more so the greater the quantity of volatile matter 
they contained at their introduction, whether that may be of a nature to 
become dissipated before they arrive at a state of incandescence-^such 
as moisture — or after having passed that point, as the gaseous and other 
matters evolved during the distillation of coal, and the carbonic acid from 
uncalcined carbonates. The effect of these combined cooling influences 
is to allow the minerals, before they have attained a certain determinate 
temperature — say, that necessary for deoxidation or fusion — to be carried 
to a lower point in the furnace than otherwise would be, had they not 
existed. Thus the zone of fusion will have become reduced in breadth, 
and insufficient for performing its functions without encroaching on the 
zone of combustion below, with all its attendant evils — scouring cinder 
with loss of iron, bad yields, and inferior quality. 

This is not all ; the supply of fuel also reachmg the blast at a corres- 
pondingly reduced temperature, is now unable to give out so great a 
degree of heat by its combustion ; and this diminution goes on increasing 
for some time, till an equilibrium is established. The modern domed- 
form of blast furnace with a wide mouth, in a great measure counteracts 
the above defects, by effecting the absorption of more of the heat of the 
ascending current of hot gases than can be obtained by the old conical 
narrow-topped furnace ; for at a certain limited depth the capacity of the 
former will be found fully double that of the latter ; consequently pre- 
senting twice the surface of minerals to the action of the gases. These, 
also, in passing through this enlarged region, move with only half the 
velocity, and, therefore, give double the time for the abstraction of their 
caloric. Hence it follows that by doubling the capacity of a furnace at 
the upper parts, or where the transference of heat ^oes on with the greatest 
rapidity from the continued influx of cold materials, nearly four times Ae 
amount is collected and carried down by the descending masses. That 
narrow tops consume a great deal of fuel, is an old and general complaint; 
and possibly the above considerations may afford an explanation of the 
cause. 

The theory of condttc/ion upwards cannot be admitted — there not being 
the slightest analogy between the transference of heat from the bottom to 
the top of a furnace, and from one end of a bar of iron to the other. The 
latter is a good conductor of heat while the furnace is filled with bad ores. 
It would take months to convey the heat through such a disintegrated 
mass by conduction alone ; while the passage of the gases effects it in a 
few seconds. Practically, the heat would never reach the top by conduc- 
tion ; it would be dissipated by radiation from the sides of the furnace 
faster than the loose matter in its interior would take it by conduction. 

Ebhw Vak Iron Works, Jan. 30. 

On the Use of Caustic Lime^ Instead of Limestone, in Blast Furnaces. By ' 
Thomas Howclls, Furnace Manager."^ 

Tlie frequent, almost weekly, observations in your valuable paper upon 
die use of lime, instead of limestone, in the blast furnaces, induce me to 
* Fram the London Mining Journal, No. 810. 
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furnish you with particulars of the use of lime for a long period upon our 
blast furnaces at Abersychan — the result of which may be fully relied 
upon. In August last, our manager, in order to work off some lime* 
stones of an inferior quality, and condemned as useless, instructed me to 
burn some of them in one of our idle kilns, and then to use them in the 
furnaces in the form of lime. I commenced putting the lime into No. 7 
furnace, one charge out of four, and gradually replaced all the limestoDes 
by lime. My burden of limestone toT iron of good quality was 4 cwts.; 
I now use of lime 2 cwts. to the charge ; and my furnace " burden" has 
borne an increase, without deterioration in the quality of iron produce^ of 
from f cwt. to 1 cwt. to the charge. 

On our No. 3 furnace, I use 1^ cwt. of lime where I used to require 
3 cwts. to the charge of limestone ; and the furnace burden is increased in 
proportion. I find the furnaces work in every ivay satisfactorily since the 
implication of the lime, and do not observe that the use of lime in any 
way prejudices the quantity or quality of iron which they produce. 

Abersyclian^ ManmotUhshire^ Feb. 26. 



For the Journal of the Franklin Institute. 

A Series of Lectures on the Telegraphy delivered before the FrankUn hutilute. 
Session^ 1850-51. By Dh. li. Turnbull. 

Contmued from page 274. 

Applicalion of Galvanism to Telegraphing, — "Mr. S. T. Sommering, 
of Munich, first applied galvanism to telegraphing; in 1809, he constructed 
an apparatus, which by decomposing water enabled him to give signals. 
At the station where the news was to arrive, were arranged thirtv-five small 
glass test titbes, filled with water, and reversed in a reservoir also contain- 
ing that fluid. Into each one of these test tubes, projected through the 
bottom of the reservoir the gilt end of one of thirty*five wires, that came 
from the transmitting station. Each wire at the termini of the line was 
connected to its own distinct brass plate or cylinder. These plates were 
arranged in a row and perforated at one extremity; by introducing two 
conical metallic pins connected with the poles of a voltaic battery into these 
perforations, a circuit was established. Each glass tube was marked with 
one of the 25 letters of the German alphabet, or 10 numerals, and the plate 
connected to it by wire at the other station, was stamped with the same. 
The circuit being established, the water in two of the tubes was decom- 
posed, the gaseous constituents of which rising gave two signs, whose suc- 
cession was determined by considering the letter over the evolved hydrogen 
as first. Decomposition of water gives twice the volume of hydrogen 
that it does of oxygen, and thus no. mistake could well be made in dis- 
tinguishing them. The conducting wires, well insulated, after passing 
some distance from the apparatus, were wound into a rope to go on to their 
destination. Fig. 3 represents Somraering's telegraph; A A water receiver. 
The points protruding into it are shown, the glass tubes are removed. 
B B the apparatus to close the circuit; C the voltaic battery; single wires, 
coming from the wire rope D have connexion with the plates or cylin- 
ders. Into the perforations of these plates the metal pencils connected 
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•with the closing wires X y fit exactly; they are kept clean and free from 
oxidation in order that they may do so. 

If the rod or pencil of the posiiive pole is put into the plate L, and that 

Fig. 3. . 



of the negative one into the plate S, the circuit is closed. Coming from 
X, the current goes into the wire in connexion with L, then to t , at the 
6ther station, throujrh the receiver to S, thence into the conducting wire 
to S at the first station, through y^ to the negative pole of the battery; 
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Oxygen rises from the positive pole in the glass t, and hydrogen from tlie 
negative one in the glass s, and thus a signal is given which reads s u 
The mode of completing the connexion is exhibited in the small fig. 4, 
by a lateral view of the instrument; B standard to 
support the frame of cylinders; C a single cylinder; 
a orifice in it where the rod P isiolrodueed; x wire 
connecting with the positive pole of the battery; O 
wire leading to the opposite station. 

Especial signals are used to denominate the same 
letter used twice in succession, or to designate the 
end of a word. Summering connected w^ith his 
instrument a curiously constructed alarm, to call the 
attention of the operator. It consisted of a two 
armed lever, the longer arm having; the shape of a 
spoon, while the shorter supported a rolling brass 
ball. The arrangement was easily moved, and it was necessary to poise 
it after each telegraphic operation. The hollow end of the long arm stood 
over the end of one of the wire points, and at the commencement of an 
operation received the hydrogen that was evolved at this point. After 
one half a minute, sufficient gas was evolved to carry upward in its ascent 
tlie long arm of the lever, depress the shorter one, and by this depres- 
sion permit the ball to fall through a tube on a lever connected to an 
alarm stop, set it loose, and thus put the alarm in active operation. 
Though very ingenious, the expense of so many wires, and their insula- 
tion, precluded the use of this instrument on a large scale; likewise, the 
necessity of constant attention on the part of the attendant to watch the 
evolution of gas in two of the thirty -five tubes, was a strong objection to if. 
On the publication of this apparatus in his Journal, Schweigger pro- 
posed the use of two wires, which he considered sufficient, if two voltaic 
batteries, one strong and another weak, were used, and the time being 
taken into consideration partly during the evolution of the gas, and partly 
that which elapsed between the two evolutions following each other. — 
(From the German of Dr. H. ScheUen^ §"c., p, 53.) 

We find the following in ThompsorCs jinnals for 1816, from the pen 
of Dr. J. R. Coxe, then Professor of Chemistry in the Univesity of Penn- 
sylvania. This hoary headed veteran in the cause of knowledge, is still 
living in our midst. Though long since withdrawn from the active duties 
of teacher in the oldest medical school of this country, the mementoes of 
his labors remain emblazoned among the records of science. Speaking of 
galvanism, he says, ''I have contemplated this important a^ent, as a proba- 
ble means of establishing telegraphic communications with as much ra- 
pidity, and perhaps less expense, than any hitherto employed. I do not 
know how far experiment has determined galvanic action to be communi- 
cated by means of wires; but there is no reason to suppose it confined as 
to limits, certainly not as to time. Now, by means of apparatus fixed at 
certain distances, as telegraphic stations, by tubes for the decomposition 
of water, metallic salts, &c., regularly arranged, such a key might be 
adopted as would he requisite to communicate words, sentences or figures, 
from one station to another, and so on to the end of the line. As it fakes 
up little room, and may be fixed in private^ it might in many cases of be- 
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sieged towns, &c., convey useful intelligence with scarcely a chance of 
detection by the enemy. However fanciful in speculation, I have no 
doubt, that sooner or later, it will be rendered useful in practice. I have 
thus, my dear sir, ventured to encroach on your time with some crude 
ideas that serve perhaps to elicit some useful experiments in the hands of 
others. When we consider what wonderful results have arisen from the 
first trifling experiments of ihe junction of a small piece of silver and zinc 
in so short a period, what may not be expected from the further extension 
of galvanic electricity ! I have no doubt of its being the chief agent in the 
hands of nature in the mighty changes that occur around us." 

Next in order of those dt-pending on the galvanic principle solely, is 
the physiological telegrnph of Vorzleman De Haer. He proposed the 
instrument on a small scale in 1839, basing it oa the property of galvanism 
to produce physiological effects on the nerves and muscles, and making 
sensation the means of receiving the signals. He was compelled to use 
ten wires afler Messrs. Steinheil and Morse had succeeded with only one, 
and experience has also taught us that many repeated shocks sender the 
operator insensible; the workmen in the gutta percha manufactory of Fon- 
ropert and Pruckner, at Berlin, engaged in proving insulated to^bes, lose 
sensibility in their hands and forearms after a day's work. One construct- 
ed by a skilful organ builder, was exhibited in January, 1839, at a sit- 
ting of the Physical Society of Deventer. The keys have a similar ar- 
rangement to those of the piano forte, and connexion is established by 
depressing them into a cup of mercury; no extensive use has been made 
of this instrument. — {From the German of Dr. H, Schellen^ St., p^e 66.) 

Mr. R. Smith, Lecturer on Chemistry, Blackford, Scotland, invented 
an £lectro-Chemical Telegraph. A paper containing an account of 
which was read before the Iloyal Scottish Society of Arfs, on the 27th of 
March, 1843, reported on by a committee, and approved the 12th June 
following. Since that time, many trials have been made, and various* 
improvements in its construction have also been introduced by the in- 
ventor. The following is a description of it in its present improved form^ 

In the annexed wood-cut, A represents the indicating portion of the 
telegraphic apparatus, a is a leaden cylinder fixed upon a spindfe, which 
is supported so as to revolve freely, by two standards attaciied to the bot- 
tom plate of the apparatus, 6 6 is a piece of calliea in the form of a rib- 
band coiled upon the roller c, placed in the trough d, its contrary ex- 
tremity being attached to the second roller e, revolving loosely in stand- 
ars attached to the opposite end of the bottom plate, B is the communi- 
cator, or that portion of the apparatus throusjh whir h any given signal b 
communicated to the indicator A: / is a block of wood having a brass 
plate g attached to it, A is a slip of wood hinged to the block, and slightly 
raised above the surface of the brass plate fc by means of a spring placed 
beneath it. The brass plate g is connected by the wire k with the posi- 
tive end of the voltaic battery C, the negative end of which is connected 
with the wire /, which passes along to the indicator A, where it is attach- 
ed to the leaden cylinder a. The other wire m is attached to the finger- 
board A, through which it passes, projecting slightly on the lower surface, 
its contrary end being attached to the impress wire n, which is supported 
loosely by a cross-beam on the top of the centre-standards of the indica* 
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tor, its lower end resting upon the calico ribband on the leaden cylinder 
beneath. 

To put this apparatus in action, the cells of the battery C are filled widi 
water, and the trough d with a solution of ferro-cyanate of potass, to 
which have been added a few drops of nitric acid. The roller e to which 
the indicator cloth is attached is next put in motion by clock-work, and 
thus the cloth wet with the solution contamed in trough d is caused to pass 
uniformly over the leaden cylinder a below the point of the impress wire. 






The apparatus is now ready for signaling, which is done by pressbg 
down the finger board A, so as to bring the end of the wire n m contact 
with the brass plate/, thus completing the electric circuit. The impress 
wire n now becomes die positive electrode, and the cylinder a the nega- 
tive one, and a blue mark is printed upon the cloth, by the electric fluid 
decomposing the ferro-cyanate of potass, thus forming cyanate of iroD. 
If the circuit is formed and broken rapidly, a succession of dots will be 
printed upon the cloth; if formed and broken at long intervals, the re- 
sult will be a series of marks. In this manner long and short spaces and 
corresponding lines will be formed according to the duration of the open- 
ing or closing of the circuit, and the speed with which the cloth is caused 
to pass beneath the metallic pen. An arrangement of these various marks 
thus forms the telegraphic alphabet, from which sentences may be com- 
posed, embracing any information which it may be necessary to transmit 
For instance, a single dot may be taken as the index for A, two for B, 
three for C, and a dot and line for D, &c. 

The species of battery which is the best adapted for producing the 
electro-chemical indications, consists of 40 repetitions of charcoal and 
zinc plates; the charcoal plates being composed of three parts pulverized 
charcoal, two of pulverized coke, and one of wheaten flour, mixed to- 
gether with water; when formed, the plates are allowed to dry, and are 
then placed in an earthen crucible, in the lid of which is an aperture for 
the escape of the gases; in this they are heated to redness. This batteiy 
will keep up a uniform and energetic current for a considerable time, the 
cells being merely filled with water; the only attention which it requires 
subsequently, being to wash ofl" any oxide which may be deposited upon 
the plates, and supply fresh water. The battery employed for making 
the electro-magnetic telegraph is a calorimeter or single circle, the elec- 
tricity generated by this battery has a tendency to weaken in its progress, 
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80 that the defect must necessarily be provided for by placing batte* 
lies at different distances, according to the desired amount of power, this 
objection is completely removed in the voltaic apparatus. Experiment 
lias proved that the electric energy from the intensity battery, in producbg' 
the electro chemical effects, increases instead of diminishing in regard to 
distance. Faraday ascertained that the quantity of electricity required to 
decompose a single drop of water, is equal to that of a powerful dash of 
lightning, while from the largest single circuit ever constructed, not the^ 
slighest chemical effect can be CKhibited. On the other hand, a small 
single circle composed only of a few square inches of copper and zinc, 
"mil temporarily magnetize a lartfe bar of iron, while a powerful voltaic 
trough will not magnetize a lady's sewing needle*. Throughout the whole 
of the practical details of the electro-magnetic apparatus, a far greater 
amount of carefulness of workmanship is required than in those of die 
Toltaic one. Thus, the whole of the joinmgs of the conducting wires, 
require to be in perfect metallic contact, and carefuUv isolated, whilst 
the electro-chemical communications may be transmitted through the me- 
dium of a wire fence. The inventor lately exhibited an experiment which 
proves the practicability of this application. 

In this case the communicator and indicator were attached to the con^ 
trary extremities of an iron wire fence of a length of 1868 yards, when a 
number of signals were despatched with the greatest facility. This eco- 
nomical adaptation will doubtless render it worthy of the attention of rail* 
way proprietors, as a metallic fence may in diis manner be rendered 
doubly useful.-^ Proc. Mech. €md Eng. Mag,^ Glasgow^ VoL i., 2d series^ 
pp. 36, 239.) 

Succeeding this in our chronological series, comes the instrument of 
Aleitander Bain, a native of the northern part of Scotland. Mr. Bain's 
instrument, dated December 12, 1846, in patent specifications, depends 
for its efficiency on electro-chemical action, and consists of a transmit- 
ting apparatus at one end of the Ime, with a recipient one at the other 
terminus. Figure 5 is an elevation, and fig. 6 is a plan of so much of a 
transmitting apparatus as is necessary to show its mode of action. A A 
18 a thin roller of wood upon lyhich is wound a long strip of paper, pre- 
viously perforated with holes a a a, in the manner represented m fig. 7. 
Each group of holes as divided by cross lines, represent letters, nume- 
rals, words, or sentences, as may have before been fixed upon. From 
this roller A, the end of this dip of paper is passed between another 
roller B, and two metallic springs C* C^. The roller B is composed 
of metal pieces a< a^, mounted upon wood inside, so that their contigu- 
ous edges shall be some distance apart; and the roller is moved by clock 
work, whose velocity is regulated by a ball governor. The receiving 
apparatus at the other ena of £he Ime is the same as the transmitting 
one, except, that instead of the strip of perforated paper, there is wound 
on the roller A A, a strip of colored paper. This is first soaked in di- 
lated sulphuric acid, and afterwards in a solution of prussiate of potassa; 
while wet it is wound on the first roller A, where it forms part of the gal- 
vanic circuit, and must be kept damp while the message is being sent. 
When the machines at both ends of the line are thus arranged, and con- 
nected together by wire, with the metallic ^rings C> C^, attached to m 
galvanic battery, the operator at the transmitting end sets it in motion, 
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like the lock \v*bich gorerns the striking of a clock; this lifts a detent ia 
the receiving apparatus at the other end of the line, and puts that in opera- 
tion. Thus, the two machines unroll their strips of paper at the same 
time, and as long as the contact between the springs C» C^, and the se- 
cond roller B, of the transmitting machine, is prevented by the paper 
which has no holes in it passing between them, the circuit is broken. As 
soon as the spring C>, comes over one of the holes in the paper, the cir- 
cuit is re-established, and the electric current flowing through these boles, 
passes along the connecting wire to the wet roll of paper at the receiving 
end of the line. The electricity passing through the wet paper destroys 
its color by chemical action in thooe parts which it enters, and thereby 
makes as many legible spots on the wet roll of paper, as there are holes 
in the dry roll at the other end of the wire. Thus, by alternately renew- 
ing and breaking contact by means of the holes in the transmitting roU, 
as many corresponding letters, numerals, &c., are made on the receiving 
roll. 



An exemplification of the alphabetical characters employed by Mr. Bain, 
IS given iti fig. 7, which represents at once the perforations which would be 
made in the transmitting paper, and the corresponding marks which would 
be made in the colored or recipient paper to express the word London. 
When it is depired that the attendant at the receiving station should not 
know the contents of the message sent, the receiving roll is wet in diluted 
acid, passed through the machine, and afterwards immersed in the solu* 
tion of prussiate of potassa, which makes the words plain. The holes are 
made in the paper by means of a separate machine worked by hand; tb« 
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paper parses between two rollers, one of which is a small punch, which 
cuts the holes in the paper, and works by the slightest touch. After the 
holes are made in the pa^er^ it then has to be wound on the transmitting 
roller. The rapidity of this mode of communication depends on the num- 
ber of holes which a clever hand can punch in a given time, which is 
about 100 per minute; after the holes are made, the machme will transmit 
from 500 to 1000 impres^ons in a minute. Mr. Bain has lately re- 
modeled this machine, by changing the rollers of the receiving appa- 
ratus into a revolving disk, in the periphery of which, there are a number 
of metallic rods or wires of equal length, which may be made to slide 
towards one side of the disk, or the other, at pleasure. 

Fig. 8 is a plan of this modification* A is the edge of the disk; b b the 
^ires; and C^ C^ springs, similar to those marked with the same letters 
in other figures. It wiU be obvious, that when the disk A is made to 
rotate, the springs C^ C^ wiU successively be brought in contact with 
the wires b 5,4)n one side* or on the other; and that as they are made the 
means of establishing the metallic connexion between the two ends of the 
line of communication, the efiects produced upon the chemical substance 
viU be the same as before -described. In this case, the wires b b serve the 
purpose of the holes in the strip of paper, fig. 7. — {London Mechanics^ 
J^SLgazinCy Vol, xlvi. p, b91A 

"In this form of telegraph,'^ he remarks, ^'I have rejected magnetism 
altogether, and -caused the pulsations of the electric current to be trans* 
xnitted through groups of perforations, forming signs, which are recorded 
at the receiving station by pulsations of the electric current acting on 
chemically prepared paper, in the manner described and shown; so that 
the circuit is completed^ and interrupted, by the operation of the compose^ 
communication itself^ without the electric current having to produce any 
mechanical motion, and without any manipulation of the operator, in 
forming the intermittent pulsations of the electric current; therebv efiect- 
ing the transmission of a communication to one or a plurality of distant 
receiving stations, with far greater rapidity than by any other mode." . 

This may be true in theory, but it will require more time than the sim- 
ple passage of the current in practice. For in eveiy case decomposition 
of the fluid will take place, and time is required for the operator to see 
the mark. If the paper should become dry, as it is known to do, the mark 
then becomes very indistinct from the want of proper conducting materia}; 
and as the wire is not of platinum, by becoming oxidized it prevents that 
proper metallic contact, so that it will require an intense and constant 
current, which cannot be produced and kept up in the form of battery de- 
scribed by Mr. Bain, namely, zinc and copper battery. There is also tl^e 
inconvenience arising from the fumes from the chemicals employed in 
preparing the paper. 

S. F.^. Morse's Electro-Chemical Telegraphy Patented in JIfay, 1849. 
— ^^The nature of my invention consists: First: In the application of the 
decomposing effects of electricity produced from any known generator of 
electricity, to the marking of the signs for numerals, or letters, or words, 
or sentences, invented and arrangea bv me, and secured by patent, bear- 
ing date June 20th, 1840; re-issued January 15th, 1846, and again re- 

VoL. XXI^Thieo Sisixs^Nq. 5.— Mat, 1851. 29 
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issued, June 13th, 1848, or their equivalents, through a suigle circuit of 
electrical conductors. 

Second. In the mode of applying this decomposition, and the macfai* 
neiy for that purpose. 

Third. In the application of the bleaching qualities of electricity to flie 
printing of any desired characters. 

In applying the decomposing effects of electricity upon any known 
salts that leave a mark, as the result of the said decomposition, I use. 

Class A. A class of salts that produce a colored mark upon dotk^ fopefy 
thread or other material^ under the action of electricity. 

First. Iodide of tin in solution. 

Second. Extract of nutgalls, and sulphate of iron in solution, making 
an ink which colors white cambric cloth a uniform grey. 

Third. Acetate of lead, and nitrate of potash in solution. 

Fourth. Iodide of potassium in solution. 

Into either of these I dip a strip of cloth or thread, which is kept pro- 
perly moistened. All these give a black mark upon the cloth, threaa, or 
other material under the action of electricity. 

Class B, A class of salts which color the cloth, paper, thread, or other 
material, and are bleached hj the action of electricity. 

First. Iodide of tin in solution. 

Second. Iodine dissolved in alcohol. 

Into either of these I dip a strip of cloth, paper, thread, or other male- 
rial; and if in solution second^ I also dip them into a solution of sulphate 
of soda, the cloth or other material, in these cases, becomes of a purple 
color more or less dark. The electricity in these cases, when a metallic 
point or type is pressed upon, or comes in contact with, the moist cloth 
or other material, bleacfies it, and leaves the point or the type impressed 
in white characters upon the material. 

Class C. A class of salts that produce a mark upon metal, through Ae 
intervening cloth or other material, and not upon the material, under the 
action of electricity. 

First. Sulphate of copper in solution. 

Second. Chloride of zmc diluted with water. 

Third. Sulphate of iron in solution. 

Into either of these solutions I dip the cloth, thread, or other material, 
and if into the third, I afterwards dip it into muriate of lime in solution. 
The electricity in these cases causes a dark mark upon a bright metal 
plate beneath the moistened material, but not on the material itself. 

The mode of applying this decomposition by electrici^r, is by the use 
of so much of my machinery previously described in the scnedule referred 
to in the Letters Patent, granted to me and bearing date June 13, 1848, 
being the re-issue of the original patent of April 12, 1846, as is employed 
in regulating the motion of the paper, substituting, however, for the com- 
mon paper herein used, the cloth, thread, metal^ or other material, chemi- 
callv prepared. 

Operation. — I consider the discoloring process better than the bleaching 
process, and for the discoloring process I consider the iodide of potassium 
ra solution, as the best of the substances I have mentioned for tiie prepars* 
tion of the cloth, paper, or other material. I wish it to be understood that 
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I do not confine mjrself to the use of the substances I hare mentioned, but 
mean to comprehend the use of cmy knaum sitbstance already proved to be 
easily decomposed by Uie electric current. 

The marking instrument of Morse is a platina disk, and is described 
fully in the {^tent. As this apparatus has not been used practically, I have 
noticed it here more to keep up the chain of Galvanic Telegraphs, and I 
am surprised that Mr. Morse should have taken out a patent for a tele- 
graph so far inferior to the one he has in operation since 1840, as there 
cannot be a doubt that the Chemical Telegraph, according to the opinion 
of the best operators, is far inferior to the Electro-Magnetic in regard to 
trouble, expense, and uncertainty in operation. ^ 

Claims. What I claim as my own invention and improvement, and 
desire to secure by letters patent, is, 1st, the use of the singk circuit of con- 
ductors for the marking of my telegraphic signs already patented, for nu- 
merals, letters, words, or sentences, by means of the decomposing, color- 
ing or bleaching effects of electricity, acting upon any known salts that 
leave a mark as the result of the said decomposition, upon paper, cloth^ 
metals, or other convenient and known markable material. 

2d, I also claim the combination of machinery as herein substantially 
described, by which any two metallic points or other known conducting 
substances, broken parts of an electric or galvanic circuit, having the chemi- 
cally prepared material in contact with and between them, may be used 
for the purpose of marking my telegraphic characters already patented in 
Letters Patent, dated 20th of June, 1840; in the first issue, 25th Januaiy, 
1846; and second re-issue, 13th June, 1848." 

Samuel F. B. Mouse* 

<<The last patent of Mr. A. Bain, is one taken out in connexion with 
Robert Smith, Lecturer on Chemistry, Perthshire, Scotland, October, 
1849. 

"These improvements consist — 

Firsdy. In the peculiar mode of arranging the several parts herein de- 
scribed of our marking instruments of Electro-Chemical Telegpraphs. 

Secondly. In a mode of constructing a style or point holder, so as to 
afford a ready and convenient mode of regulating the pressure of the 
style or point on the surface of the chemically prepared paper or other 
suitable fabric. 

Thirdly. In a mode of applying a weight for regulating the pressure of 
an upper on a lower revolving wheel, or roller, in motion, so as to ^asp 
the strip of chemically prepared paper, or other suitable fab||c, and en- 
sure it being drawn continually forward. 

Fourthly. In a mode of arranging the marking instruments, keys, wires, 
and batteries, in a single circuit, and in branch circuits, connected there- 
with, so that a copy of a message sent from any station may be marked 
upon the chemically prepared paper, or other fabric, at any desired num- 
ber of stations in communication therewith, and also, if required, at the 
transmitting station. 

We would here state, that the paper, linen, or other suitable fabric, 
may be prepared by being equally and thoroughly moistened by the fol- 
lowmg chemical compound, viz. ; Ten parts, by measure, of a saturated 
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solution of prussiate of potash, which will be best made in distilled water, 
and we prefer to use the yellow prussiate for this purpose; two parts by 
measure of nitric acid, of the strength of about 40° by Baume's scale; two 
parts by measure of muriatic acid, of the strength of about 20° by Baume^s 
scale. • 

To keep the paper, or other febric, in a sufficiently moist state, favor- 
able for the action of an electric current, we add about one part by mea- 
sure of chloride of lime; this mixture is to be kept stirred about with a 
glass rod until the chloride of lime is in complete solution. In connexion 
with this compound, it is proper to observe that we have found that 
prussiate of potash, combined with almost any acids, will give mark un- 
der the decomposing action of an electric current, but no other mixtures 
act so quickly, or give such permanent marks with feeble currents of 
electricity, as that herein described. The principal use of the chloride of 
lime is, that it absorbs moisture from the atmosphere, and thereby keeps 
the prepared fabric in a proper state to be acted upon by an electric cur- 
rent in all states of the weather." 

'^The system of correspondence made use of consists of dots and lineSj 
the number, dimensions and relative positions of which form an intelligible 
code of signals, as is well understood. 

We do not claim as our invention the train of wheels constituting the 
motive part of the marking instruments; neither do we claim or confine 
ourselves to any particular form of battery or other generator of electricity, 
which may be of any suitable form, several of which are well known and 
in common use. 

We desire it to be understood that what we claim as new and of our 
invention, is — 

Firstly. The modes of arranging the several parts of our marking m- 
struments for Electro-Chemical Telegraphs, substantially as herein before 
described. 

Secondly. We claim the mode of adjusting a style or point holder, as 
herein before described and shown, so as to anord a ready and convenient 
mode of regulating the pressure of the style or point upon the surface of 
chemically prepared fabric. 

Thirdly. We claim the mode of applying the weight Q, for the pur- 
pose of regulating the pressure, as herein described and shown. 

Fourthly. We claim the mode of arranging the marking and transmit- 
ting instruments, wires and batteries, in a single circuit, and in branch 
circuits connected therewith, so that a copy of a message sent from any 
one station may be marked upon chemically prepared paper, or other 
fabric, at one or any desired number of stations in communication there^ 
with, and also, if required, at the transmitting station, without requiring 
the use of any secondary current." 

On the 28th of May, 1850, Messrs. Westbrook and Rogers, the former 
of Washington, the latter of Baltimore, secured a patent for the "Electric 
Metallic Telegraph." In their specification they state that: — The nature 
of our invention consists in recording telegraphic signs on a metallic sur- 
face, connected with the earth by a wire conductor at one end, and to a 
galvanic battery and the earth at the other end of the circuit, by the use 
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of die acidulated water or other fluid interposed between the point of 
the usual wire conductor leading from the operating apparatus, connected 
with the galvanic battery of the ordinary construction and the metallic 
surface, by which the use of paper is dispensed with; time also being saved 
in not having to moisten the chemically prepared paper, when it becomes 
too dry for use, and in having the telegraphic signs more clear and dis- 
tinct on the metallic surface than on the paper; in avoiding the inconve- 
nience arising from the fumes from the chemicals employed in preparing 
the paper, and evils arising from the corrosion of instruments, and annoy- 
ance to operators in preparing and using chemical paper, and other in- 
conveniences. 

The metallic recording surface, after being filled and transferred, is sim- 
ply cleaned by the application of a sponge or other sofl substance satu- 
rated with acidulated water. The wire conductor has the form of a tubu- 
lar pen, of which the fluid flows by means of a barrel valve or sponge 
and porous substances, such as glass or ivory, open at both ends, through 
which the acidulated water or other fluid passes to the metallic surface, 
on which the telegraphic signs are to be made. 

To be Continued. 



HadroVs Moderator LampJ* ( WWi a plate,) 

The Tei?n of gas has not quite brought about the extinguishing of our 
old principle of portable lis;hts, if we are to take the number ana variety 
of modern oil and candle lamps as any thing of a criterion. There are, 
it appears, still many uses for the oil lamp, and quite enough to stimulate 
invention for its improvement In France, where the introduction of 
gas has been more slowly developed than with us, a great amount of 
talent has been expended, even in late years, both upon the working 
mechanism and the ornamental design of lamps. Of these, the Carcd^ 
a curious compound of clockwork and pumps, has been very extensively 
used ; but in the search after simplicity, and consequent cheapness of 
execution, this complicated plan is being gradually superseded by appli ; 
cations of direct spring pressure. Such a contrivance is "Hadrot's Mod- 
derator," which has been submitted to our examination by Messrs. 
Cronin & Co., of Glasgow. 

Fig. 4, plate vi. represents a vertical section of the mechanical details 
of the simplest form of this lamp, as denuded of all ornament. The base 
of the pedestal contains the oil cylinder A, entirely close at the bottom, 
and fitted with a piston B, made wit6 a cup-leather packing, somewhat 
like the packing of a hydrostatic press. The oil is supplied to the cylin- 
drical reservoir in the usual way, by pouring it into the cup C, whence 
it runs down into the cylinder on the top of the piston. The piston then 
being elevated by turning the little handle D, the spindle of wfiich carries 
a pinion gearing with a rack E, fast to the piston ; the vacuum beneath 
the piston causes the oil to pass the sides of the packing, and take up its 
position beneath, as in the engraving. The elevating power for the oil 
* From the Glasgow Practical Mechanic's Journal, No. 86. 

S9* 
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ift obtained from the helical sprins; F, formed in four cones, for tli« pur* 
pose of compressing into a smaU depth. Its upper end abuts a^aiust 
the top of the cylinder, whilst its opposite extremity rests on the piston. 
When put in action, the piston is wound up to the top of the cylinder^ 
and the downward pressure thus obtained by the reaction of the spring, 
forceis the oil up the tubular pistoiv-rod CL The upper open end of the 
piston-rod G, enters into the lower open end of a similar fixed tube, 
fitting accurately to it, so that the oil, in passing upwards, enters this 
second tube. Two small side openings at H, conduct it thence to the 
ordinary angular recess I, of the wiek. The regulator for the height of 
wick is at J ; its spindle carries a pinion, gesuing with a vertical rack in 
the usual manner. It is, however, in the mode adopted for the adjust- 
ment of the oil supply to the burner, at all or any state of the spring pres- 
sure, that the improvement for which the inventor claims the name 
^< Moderator" consists. The top of the upper tube, over the tabular 
piston-rod, is closed in by a screw cap, through which is entered a long 
spindle K, of sinall diameter. This- spindle passes directly down the 
centre of the rod, and whilst it permits of a free flow of oil through the 
tube, its presence, by producing frictional resistance, tends to retard the 
flow, or restrict it within certain limits. By this contrivance, the higher 
the piston is elevated, the further does the fixed regulating rod £[, pene- 
trate into the tubular rod G ; and thus is provided a greater frictional re- 
sistance to the flow, just as the greater compression of the spring F, tends 
to force the fluid up more strongly. 

The "Moderator" appears to answer extremely well in preventing an 
undue overflow at the burner, whilst its simplicity leaves little chance 
for derangement. 



Hydraulic Machinery and Steam Engines, Patented by James Thomsok,. 
Glasgow,— Enrolled Jan. 3, 1851.* ( With a plate.) 

The voluminous nature of Mr. Thomson's specification prevents our 

E'ving more than a general abstract of its contents. It comprises — First: 
iproved water-wheels for obtaining motive power from falls of water. 
Second : A centrifugal pump-regulator for ordmary water-wheels. Third: 
An apparatus for obviating priming in steam engines, especially in marine 
engines and locomotives. 

fhe new water-wheels are of two kinds, very distinct from one another, 
although the class of wheels called turbineSy when taken in its widest 
range, includes them both. « 

The first kind, called by the inventor his Case Wheel, is a turbine in 
which the movable wheel is enclosed within a fixed case, the water 
being injected tangentially at the circumference of the case, and then 
passing through straight or curved radiating conduits in the wheel, and 
escaping at the centre by two orifices, one of which discharges upwards 
and the other downwards. Of this machine, one of the most essentia 
features is, that the circumference of the wheel should move with the 
velocity which a heavy body would attain in felling through a verticd 
From the Glasgow Practical Meclianic's Journal, No. 36. 
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f;pace equal to half the vertical fall of the water, or, in shorter terms, 
with the velocity due to half the fall; and that the orifices through which 
the water is injected into the case should be conjointly of such area, that 
when all the water required is flowing through them, it also may have 
a velocity due to half the fall. Thus there is no impact between the 
water and the wheel ; but, on the contrary, the water enters the conduits 
of the wheel gently, that is to say, with scarcely any motion in relation 
to their mouths. Since one half only of the fall is employed in producing 
velocity in the water, the other half still remains acting on the water 
within the case at the circumference of the wheel in the condition of fluid 
pressure. Now, with the velocity already assigned to the wheel, it is 
found that this fluid pressure is exactly that which is requisite to over-- 
come the centrifugal force of the water in the wheel, and to bring the 
water to a state of rest at its exit, the mechanical work due to both 
halves of the fall being transferred to the wheel during the combined 
action of the moving water and the nK)ving wheel. In the foregoing 
statements, the effects of friction, and of some other modifying mflu- 
ences, are for simplicity lefl out of consideration ; but in the practical 
application of the principles they must be taken into account, and the 
manner of doing so is laid down in the detailed explanations and rules 
igiven by the patentee. 

The seconcl kind of water-wheel is called by the inventor his Suction 
Wheel, or his improved Danaide.'*' In this apparatus Mr. Thomson has 
adopted the principle applied in the French Danaide, and which, admi* 
rable as it is, has been led almost dormant since its first promulgation^ 
•ever having been worked out in a good practical form. 

Mr. Thomson's improvements are chiefly as follows : — The total size 
aad the weight of the movable wheel are greatly diminished by his sub- 
stituting, in the place of the lower part of the tub, a suction-pipe attached 
to the aisoharge orifice in the bottom of the tub at the centre. The water 
is introduced into the movable wheel in a much more advantageous 
manner than it had been previously, by a peculiar form and position given 
to the injecting orifices. A self-acting regulator, which is essential to 
the goodf performance of the wheel, is supplied in a simple and efficient 
mechanism. This wheel the inventor considers as being the best that 
can be used in most cases, when the fall is from about ten to about forty 
feet, and he regards it, in cases for which it is suitable, as being decidedly 
superior to the best of the ordinarily used vertical wheels. 

Qt. Schinz, Professor of Engineering and the Mechanical Arts in the 
University of Aargau, some time ago took part in a series of experiments 
made on this wheel by the inventor. Dr. Schinz has written a very 
favorable detail of these experiments, which we shall publish next 
mouth. 

* The name Danaide has been given in France to a particular kind of water-wheel, in- 
cluded in the general class of turbines, and having, as a prominent part of it, a circular 
vessel, or tub, into which water is constantly poured, and from which it constanUy escapes 
by a hole in ^e bottom. The name is taken from the Danaides, or the fifty daughters of 
Danaus, king of Argos, who, aU except one, according to ancient mythology, murdered 
their husbands on the first night of their nuptials, and as a punishment for their crime 
were, after death, condemned to be constanUy filling with water a vessel full of holes, 
through which tiie water ran out, so that their toil was endle«« 
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The centrifugal pump-regulator consists cbiefly of a large centrifugal 

li pump, driven by some part of the gearing, of which the speed is to be 

regulated, the connexion of the pump being so arranged that, when the 

fearing is going at its proper speed, the centrifugal force almost exacdj 
alances the gravity of the water in the pump. This being the case, the 
pump is kept usually throwing up only a moderate Quantity of water; 
but when, from any cause, the gearing begins to go a little too quickly, 
the pump raises a much greater quantity, and thus occasions an increasol 
resistance to the motion of the driving-wheel, and vice versa. The water 
elevated is simply allowed to fall back into the reservoir or well, in which 
the lower end of the pump revolves. If a man be employed to take 
charge of the drivingwater- wheel, he should diminish the supply of water 
to it whenever the centrifugal pump is raising too much water, and he 
should increase the supply whenever the pump is raising too little. If, 
however, the supply of water for the driving-wheel be scanty,, so that it 
must be economised, even at the cost of allowing the macfainery to go 
occasionally too slow for a short time, he should keep the pump usually 
raising no water, but just on the point of raising it. The apparatus wilt 
thus be ready to check any excess of speed which may tend to occur* 
Instead of the man, a self-acting apparatus, such as that already referred 
to as being adapted by Mr. Thomson to his improved danaide, may be 
employed to regulate the supply of water to the driving-wheel. 

A good apparatus for controlling the speed of large bucket water- 
wheels has been hitherto a desideratum, because, when the work they 
have to do is liable to sudden variations, their speed fluctuates to a veij 
prejudicial extent, or, in other words, they are liable sometimes to take 
"races," and sotietimes almost to stop. 

The last branch of Mr. Thomson's invention is his apparatus for 
obviating the bad effects of priming in steam engines. The manner in 
which the water carried up along with the steam is removed from it, is » 
follows : — The steam is made to blow into a circular vessel tangentially, 
at or near the circumference, and passes away from the vessel at the 
centre. The steam and water in the vessel are thus subjected to a rapid 
whirling motion, and the water flies outwards by the centrifugal force, 
and passes off' by an aperture or apertures at the circumference. The 
apparatus may be applied to the engine in various situations, according 
to convenience, or to the purpose to be served. Thus it may be applied 
to the steam-pipe either without or within the boiler, and it may be 
applied at the top, or at any other part of the waste steam-pipe. F^ 

5 and 6, plate vi., represent it as it would be applied to a vertical pipe 
through which the steam ascends. Fig. 5 is a vertical section, and fig. 

6 is a plan in section along the line a bin fig. 5. Through the explana- 
tion already given, and by reference to the arrows on the figures, it will 
be seen that the steam is injected into the circular vessel A, tangentially 
through the orifices B ; that, therefore, it must exi^ in the vessel in a 
whirling state, and that it passes away by the pipe C, from the centre of 
the whirl. The water leaves the vessel by the orifices D, at its circum- 
ference, and is conveyed by a pipe, E, to any required place. If, for 
instance, F and C be parts of the steam-pi|>e leading from the boiler to 
the cylinder, and the vessel be placed sufficiently high above the level 
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of the water in the boiler, the water may be allowed to descend into the 
boiler b^ its own gravity through the pipe £, which would then be made 
to termmate in the boiler near its bottom. When this arrangement is 
adopted, a valve opening towards the boiler may be found requisite in 
the pipe £, to prevent regurgitation of the water. Another arrangement 
for disposing of the water is represented in fig. 7^ and will be explained 
when ^at figure is described. Again, if the apparatus is placed on the 
waste steam-pipe of a marine engine, the pipe E may convey the water 
into the paddle-box; and the escape of a little steam along with the water 
will not be detrimental. In locomotives, the apparatui should be placed 
within the steam-chest, as represented in fig. 7, where A is an upper 
compartment of the steam-chest, in which the steam exists in its whirhn^ 
state, aftfr having i>assed through the tangeihial orifices in the conicd 
diaphragm, shown in the figure at the top of the steam-pipe C. The 
pipe E conveys the water, after it has been separated from the steam, to 
a clo§e cistern G, from which it is allowed to escape by an equilibrium 
valve at H, whenever so much of it accumulates as to raise the float J, 
connected with the valve by a. lever and a link. The water, having 
escaped through the valve at H, may be led either to the tender or to the 
pipe which supplies the feed-pump, so as in the end to be returned to 
the boiler. The method also of allowing the water to return to the 
boiler by its own gravity, without applying the close cistern and float, 
would be applicable in locomotives, provided that the tangential orifices 
in the diaphragm be not made too small. 



For the Journal of the Franklin Inatitate. 

Description of a Screw PropeUer; Patented by John William Ntstrom:, 
Philadelphia, Penna., March 19, 1850. ( With two plates.) 

Whereas, in Screw Propellers, the water between the blades is acted 
upon at the same moment by two forces, the one b^mg the propulsive force, 
resulting from the oblique action of the revolving blades, and the other 
being the centrifugal force generated by their rotation, the first force tend- 
ing to force the water backwards in directions parallel to the axis of 
the propeller, and the second force tending to force it outwards in direc- 
tions at right angles to the axis. Now mv invention consists in counter- 
acting the centrifugal force by the particular curve imparted to the blades 
of the propeller in such a manner, that the water, instead of being deflected 
outwards, is delivered in directions parallel with the axis of the propeller. 

The formulae by which the curvature of the blades is calculated, are 
deduced from those by which the value of the centrifugal force is ob- 
tained, in the following manner : 

Let a body B (fig. 1, plate vii,) revolve (in the direction of the arrow) 
round a point A, at a distance of r feet from that central point, with a 
Telocity of A feet per second, its centrifugal force will then be given by 
the equation, 

BA« 

Centrifugal force or C «» , (1) 

in which equation B denotes the weight of the body, and g the force of 
gravity, or 32*2 feet. 
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If the number of revolutions per minute, vhich may be denoted by Ibe 
letter n, and the radius r, be known, the velocity per second, or the quan- 

tity h in equation 1, is found by equation, Asa. — ^jv—- (2) 

By substituting this value of A in equation (1) we obtain 
jWr^ 4Br7iV 

the value of the ^ntrifugal force in terms of the quantities Bmttvndg. 

Now, referring again to fig. 1, let the line a b represent the direction 
and momentum of the body B, under the action of the propulsiye force, 
and a c the magnitude and direction of a force equal and opposite to tbe 
centrifugal force acting upon it; then by a well known principle of m^ 
chanics, the diagonal (a d) of the parallelogram erected on the two forces 
as sides, will represent the mamiitude and direction of the resultant force, 
which will force the body to describe a circle around the centre A, with 
a radius of r feet, and with a velocity of h feet per second; if then, the 
blade of the propeller at this distance df r feet from the axis be at right 
angles to this diagonal line, it will counteract the tendency of the water, 
which is the body in this instance, to pass outwards from the axis onder 
the action of the centrifugal force. 

The angle v, which the blades at this distance from the axis make with 

the radius, and which is equal to the angle d ab^ which the diagonal of 

the parallelogram makes with the line a (, is determined by the trigoDO- 

metrical equation, 

^ sin. V 
tang. V = , 

^ COS. V 

in the parallelogram ab cdy ac^m sin. t; a C, 

and a 6 a cos. r^saBy 

hence tang, v^b-^, 

and B tang, v «C. 

Substituting in this equation the value of C, given by equation 3, we 

, Ti ^ o 4Bf f<V 
have B tang, v = C » _-, 

and tang.»--^^. 

By replacing the symbols x and g by their known value, viz: ri"324 
« -31416, 

we have tang. . -^- ^, (Rule 1,) (4) 

w[hich equation represents a rule for finding the angle t^, which may be 
tlius expressed in words: Multiply the number of revolutions of the pro- 
peller per minute by itself and by tbe diameter of the circle described in 
feet; divide the product bv 5S70; the quotient will be the tangent of the 
angle which the blades of the propeller should make with tiie radius at 
the circumference of the circle described. 

If the inclination of the blades at various distances from the kbs, hf 
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determined by tbis rale, and if the inclined lines be united, a spiral curve 
A D, fig. 1 and 2 (plate vii.) will be formed, progressively increasing in 
its inclination to the radii of the propeller as it proceeds from the centre 
to the circumference, and this curve will be contained in the sector of the 
circle, bounded by two radii, A D and A E, and the included arc D E or 
W°. In order to save the time required to calculate the inclination of the 
propeller blade at all the intermediate points between the axis A, and the 
circumference B, I have recourse to the formula of a parabola, whence 
an equation is obtained, by which, when the angle of the blade with the 
radius at the circumference of the propeller is known, the arc W^ can 
be calculated. 

In a parabola (fig. 3, plate vn.) of which x is the abscissa, and y the 
ordinate, at a point D we have 

2x 
tang.v--, 

by equation (4) tang, v - -g^, 

and by substituting this value of tang, v in the preceding equation, 

v* 
By the formula of the parabola x -• — , (6) 

the parameter 1>=^^; (7) 

then if y be equal to the the radius r, 

ryrf r^* 

^"^ 6870 *" 6870 ' 



y» _f* j*_ 6870 
'■"or" X TrW** 



( 5870 ) 



P P 

, . I , 180 

but m a circle r ■» — ^. 

ft ' 

180 

• , 0^^ ^'"^ iQOr iSOr 180m* 

and hence w°-*— ■■ -^ •*■ ^^stt •■ — eSSm— J 

P P ^ It /5870\ k6870 ' 

and by replacing h by its value, we obtain 

o 180m« m* .j^^ 2 . 

^ 18347 102-4 {'^^^O 

-which equation represents a rule for determmine the angle of the sector of 
tilie circle in which the curve of the propeller blade is contained, and which 
may be thus expressed in words : 

Multiply the number of revolutions of the propeller per minute by itself, 
and by the radius of the propeller in feet. Divide the product by 102*4^ 
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the quotient vriSX be the angle in degrees of the sector in vbich the curre 
of the propeller blade is described. 

As the curve is a re^lar spiral, it is described by dividing the an^e 
uP (fig. 2, plate viiy) mto a number of equal parts, 6 for escample, and 
numbering them in regular succession from one extremity D, of the arc, 
to the other, £; then divide the radius E A of the propeller, into the same 
number of equal parts (6,) and number them in regular succession from 
the circumference £ to the centre A; through the divisions 1 2 3, &c., 
of the angle uP^ draw the radii y^ ^ i/^\ &c., and throup^ the divisions 
of the radius E A, with the axis A of the propeller as a centre, draw the 
circular arcs a/ a/' x"', &c.; unite the points of intersection of the arcs 
a/ a/' a/", with their respective radii y 3/' y"', &c., by a curved line, 
which will be the spiral curve required in the propeller blades, moving 
in the direction indicated by the arrow with n revolutions per minute, 
to counterbalance the tendency of the water to move outwards from the 
axis of the propeller, under the influence of the centrifugal force generated 
by the rotation. 

This curve is not influenced by the obliquitv of the propeller blade to 
its axis, or by what is generally termed its jm^A^ which may be adjusted 
to the power of the enspne and to the vessel. As, however, the water is dis- 
charged by my propeUer in directions parallel with its axis, the slip of the 
propeller may be less, than with those constructed by the ordinary rules, 
or the blades straight out from the centre, and consequently increase the 
speed of the vessel. 

This theory for constructing the curve of the blades, or calculating die 
angle w^, is when the vessel first is to be put in motion; a propeller with 
the angle w^, calculated after rule 2, would give the greatest efiect. But> 
when the vessel is moving, the angle vP must be less, or proportional to 
the slip of the i)ropeller; or suppose there was no slip, the curve must be 
a straight line in the direction of the radius, like a common propeller. 
But suppose the propeller to be working with n revolutions m a minute, 
and the vessel not moving, the slip will be equal to the pitch of the propel- 
ler, and the angle vP equal to the rule 2. 

Suppose the slip to be one-half of the pitch, then when the propeller has 
moved one turn, it moves the water only hsJf a turn; consequently n in 

rule 2, will be only — , or call that « n', and pitch «* P, dip ■« Sy we have 

mWamVlS 

n-p, 

and from the rule 2, the angle 

o HtV 
^ " 1Q2P ' 
that is, wh^n P and s are expressed in feet. When s is a fraction of Py 
we have W^ns 

angle "^"W ^*^"'* ^-^ 

This is the practical rule for calculating the angle 10^, expressed in 

words. 
Multiply the radius «« r by the square of the number of rerolutions — fl^ 
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tkat the propeller makes ia a minute, and the product by the square of 
the slip a" s\ and divide the last product by 102, the quotient will be 
the angle w^ in degrees. 

We see by this (rule 3,) that the angle w^ increases with the square of 
the slip, and for very large propeller vessels, the displacement is very 
large ia proportion to the propeller, the slip is very often one-half of the 
pitch or more; also, in tow-boats, the slip is veij often two*thirdsor three 
iburths; and makes 60 or 70 revolutions in a mmute. The angle w^ will 
go to 80° or 90°. 

For instance, a tow-boat with a propeller of 4six feet in diameter, mak- 
ing 70 revolutions per minute, and towing a very large ship, which causes 
a slip two-thirds, we have the angle 

3x70»x(|)' _ 3x4 900x4 
"^ 100 100x9 *"*' 

tang. »«.0-035w— 2-3 »— 67°; 

Of in ihe same instance, let the slip be three-fourths, will be an angle 
3x4900x9 
lWxl6 

t>-70°40°; 
consequently far from a straight blade or common propeller. 

For canal-boats^ where it is of importance to prevetit, as far as possible, 
the propelleV from agitating the water, that is gained by a propeller con- 
structed with this curve, because it delivers &e water as solid as it re- 
ceives it, which is not the case with the straight blade propeller. There 
the water is thrown out by the centrifugal force, and causes a partial rar 
cuum behind the centre of the propeller. This vacuum is acting opposite 
the propelling force, and the rudder comes in a porous mass of water, 
which is not die case with the curve-blade propeller, and the centrifugal 
force is continually acting loiik the propelling force; and the rudder comes 
in a solid mass of water, while an easier steering of the vessel is ob- 
tained. 

For Ocean steamers, or for vessels which have a large displacement 
in proportion to the propeller, the slip is considerable. For instance, a 
yessel with a displacement of 1500 tons, its greatest section area about 
500 square feet, if the propeller be 13 feet in diameter, the slip will 
be sa i, if makbg 60 revolutions per minute, will be an 

, mV 6-5 X 3600x0-25 .oo^n; 
angle i^^-j^- ^ 58^40', 

tang. V » 0-035t^ = 2-05 v — 64°* 

Another Example, Suppose a U. S. man of war should bo changed to 

a propeller, its displacement being 2000 tons, its greatest section area 

being 560 square feet, and the propeller 13 feet in diameter; the slip will 

be 0*54^ and making 60 revolutions per minute, will be ^n 

, o 6'5x60»x0-54» ^Qoo/v 
angle »^ r^ ^ » 68^ 30^, 

tang. V « 0035 x 68-6 — 2-4 v » 68°. 

If the pitch of the propeller be 35 feet a P, the speed of the vessel in 
miles per hour, will be when slip » $ ss0*54 

60Pw(l— 5) 60x35x60x0-46 ^^ i 

5280 "^ 5280 " ^'^ "'''^^• 

Vob XXI.— TaiRD Sbrixiw— No. 6.— Mat, 1861. SO 
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That tbis propeller is a regular screw, can easily be proved by referring 
it to an inclined plane, and there lay out the parabola in fig. 3, so that the 
centre A being one edge, and the screw helix the other edge on the in- 
cline plane. I am frequently told that this propeller cannot possibly be 
a screw, because the blades are curved. 

The effect which is gained by counteracting the centrifugal force, wQl 
be found by the angle the centrifugal force is acting upon. (I do not 
mean that I make any new additional effect by the propeller, but, as 
the steam engine delivers a certain amount of effect to the propeller, it is 
iiiy intention to construct an instrument that will make use of all this 
effect in propelling the vessel.) 

The accompanying drawing (figs. 4 and 5, plate vni.) represents a pro- 
peller made of wrought iron. The blades are screwed together in the 
nub, so that any of the blades can be taken off wheii required. The bub is 
made of cast or wrought iron, and a round cylinder, to which the blades 
are screwed. The blades are supported by two bands at the circumfer> 
ence. 

Propellers made of cast iron or cast in one piece, will be without 
bands, and narrower in the hub. 

Before entering more fully upon this subject, I must express the wufa, 
that the opinion of scientific men who take an interest in this matter, could 
be obtained. 

Philadelphia^ .ffpnl, 1851. 



Translated for the Journal of Hie Franklin Institute. 

Physical Demonstration of the Rotation of the Earth by Means of the Peth' 

dtUum. By M. L. Foucault. 

The very numerous and important observations which have hitherto 
been made upon the pendulum, are especially relative to the time of its 
oscillations; those which I propose to relate to the Academy, have refer- 
ence principally to the direction of the plane of oscillation, which beine 
gradually displaced from east to west, gives a sensible proof of the diurnu 
motion of the terrestrial globe* 

In order to succeed in justifying this interpretation of a constant result, 
I will neglect the earth's movement of translation, which is without effect 
upon the phenomenon which I wish to exhibit, and I will suppose the 
observer to have established at the pole a pendulum of the greatest sim- 
plicity: that is, a compound pendulum composed of a heavy, homogeneous, 
and spherical mass, suspended by a flexible thread from a point absolutely 
fixed. I will, moreover, suppose at first, that this point of suspension is 
exactly in the prolongation of the axis of rotation of the globe, and the 
solid masses which support it do not participate in the diurnal movement 
If, under these circumstances, the mass of the pendulum is drawn aside 
from its position of equilibrium, and abandoned to the action of f^vi^ 
without having any lateral impulse given to it, its centre of gravity wiU 
pass again through the vertical, and by its acquired velocity will rise npoo 
the other side of the vertical to a height nearly equal to that whence it 
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came. Arrived at this point, its velocity dies out, changes its sign, and 
brings it back| causing it to pass again through the vertical to a point a 
little below its starting point. Thus a movement of oscillation is excited 
in an arc of a circle whose plane is clearly determined, to which the inertia 
of the mass gives an invariable position in space. If then these oscilla- 
tions continue for a certain time, the motion of the earth, which does not 
cease turning from west to east, will become sensible by contrast with the 
immobility of the plane of oscillation, whose trace upon the ground w31 
appear to have a motion conformable to the apparent motion of the hea- 
venly sphere; and if the oscillations could be continued for twenty-four 
hours, the trace of their plane would have executed in that time a com- 
plete revolution around the vertical projection of the point of suspension. 

Such are the ideal conditions under which the motion of rotation of the 
globe would become evidently accessible to observation. But, in fact, we 
are obliged to take our fixed point upon a moving base; the parts to which 
the upper end of the pendulum thread is attached cannot be withdrawn 
from the diurnal movement, and it might be feared, at first sight, that this 
motion, communicated to the thread and to the mass of the pendulum, 
would alter the direction of the plane of oscillation. However, theory 
shews us here no serious difficulty, and on the other hand, experiment has 
shewn me that, provided the thread be round and homogeneous, it may 
be turned with considerable rapidity around its axis in either direction, 
without influencing sensibly die position of the plane of oscillation, so thai 
the experiment such as I have described it, must succeed at the pole.* 

But when we descend to our latitudes, the phenomenon becomes com- 
plicated by an element of considerable difficulty of appreciation, and to 
which I desire particularly to call the attention of mathematicians. 

In proportion as we approach the equator, the plane of the horizon as- 
sumes a position more and more oblique to the axis of the earth, and the 
yertical, in place of turning on itself, as at the pole, describes a cone of 
greater and greater angle; whence results a retardation in the apparent 
motion of the plane of oscillation, a motion which becomes nothing at the 
equator, and changes its sign in the other hemisphere. To determine the 
law according to which this motion varies in ditferent latitudes, we must 
have recourse either to analysis or to mechanical and geometrical consi- 
derations, which do not suit the narrow limits of this note. I must, there- 
fore, confine myself to announcing that the two methods accord (neglecting 
certain secondary phenomena) in shewing that the angular displacement 
of the plane of oscillation is equal to the angular motion of the earth during 
the same time multiplied by the sine of the latitude. I then set to work 
with confidence, and in the following way 1 established the reality of the 
predicted phenomenon as to its direction and probable amount. 

At the crown of the vault of a cellar, a strong piece of cast iron was 
secured to give support to the suspension wire, which hung freely from 

^ The independence of the plane of osciUation and the point of suflpension^maybe ren- 
denred evident by an experiment which led me to my inyeatigations, and which is very 
easily repeated. Fix upon the arbor of a lathe, and in the direction of the axis, a round 
and flexible rod of steel, and cause it to vibrate by drawing it aside and abandoning it to 
itself. Thus a plane of osciUation is determined, which, owing to the persistance of vistial 
impressions, is clearly defined in space; now it wili be remarked, that on turning with the 
hand the arbor which supports this vibrating rod, the plane of oscillation is not displaced. 
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a small piece of tempered steel, whose free surface was perfectly hori- 
zontal. This wire was of steel, strongly compressed hy the action of the 
drawing-plate; its diameter varied from j®^ to J J of a millimetre; it was 
two metres long (78*75 inches,) and carried at its lower end a ground and 
polished sphere of brass, whose centre of gravity had been made to co- 
incide with its centre of figure. This sphere weighed five kilogrammes 
(10 lbs.) and carried a sharp projection, which appeared to be a continua- 
tion of the suspension wire. When it was desired to try an experiment, 
we began by destroying the torsion of the wire, and stopping the tumiog 
of the sphere. Then to draw it aside from its position of equilibrium, it 
was included in a loop of organic thread, whose free extremity was at- 
tached to a fixed point in the wall at a small height above the ground. 
The length of oscillation of the pendulum was determined by the length 
given to the thread; generally in my experiments these oscillations were 
at first from 15° to 20°. Before proceding it is necessary to destroy, by 
an obstacle gradually withdrawn, the osculating motion which the pen- 
dulum has in its restraint by the two threads. Then when we have suc- 
ceeded in bringing it to rest, the organic thread is burned at some point 
of its length; its tenacity then ceasing, it breaks, the loop ialls to the 
ground, and the pendulum obeying gravity alone, begins to move, and 
gives a long series of oscillations, whose plane quickly experiences a sen- 
sible displacement. At the end of a half hour, this displacement is sudi 
that it is evident to the eye; but it is more interesting to follow the phe- 
nomenon more closely, so as to be satisfied of the continuousness of the 
effect. For this purpose a vertical point or style is made use of, mounted 
on a support and placed on the ground, so that in its swinging motion 
the projection from the pendulum, at the limit of its excursion, wUl just 
touch the fixed point. In less than a minute, the exact coincidence of 
the two points ceases to be reproduced, the oscillating point being dis- 
placed constantly towards the left of the observer; which indicates that 
the direction of the plane of oscillation takes place in the same direction 
as the horizontal component of the apparent motion of the celestial sphere, 
llie mean value of this motion for any time, shews conformably to die 
indications of the theory, that in our latitude the horizontal trace of the 
plane of oscillation does not make a complete revolution in twenty-four 
hours. 

I owe to the kindness of M. Arago, and the intelligent zeal of our skil- 
ful instrument maker, M. Froment, who actively assisted me in the exe- 
cution of this work, the means of being able already to reproduce the ex- 
periment on a larger scale. Profiting by the height of the SaUe de la 
Meridienne^ at the Observatory, I have been able to give my pendulum 
a length of 11 metres, (36 feet.) The oscillations became more slow and 
larger, so that between two consecutive returns of the pendulum to the 
fixed mark, a deviation to the left was very manifest. * 

In conclusion I will present one further remark: 

It is, that the facts observed under these circumstances, accord perfec'Jy 

* Since Uien it appean by the papers that Mr. Foucault has established his interesting 
and curious experiment in the dome of the Pantheon, where his pendulum has a length of 
66 metres (213 feet). The result will of course be still more manifest at each rotation. 
—Ed. Fb. Jr. 
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with the results announced by Poisson in a very remarkable memoir^ 
read by him before the Academy, 13th November, 1837. In this me- 
moir, roisson, treating of the motion of projectiles in the air, and taking 
into consideration the diurnal movement of the earth shows, by calculation 
that in our latitude, projectiles thrown towards any point, experience a 
deviation which takes place constantly towards the right of the observer, 
standing at the point of departure and looking towards the trajectory. It 
appears to me that the mass of the pendulum may be compared to the 
projectile, which deviates towards the right w^hile departing from the ob-^ 
server, and necessarily in the opposite direction in returning towards its 
point of departure; which leads to the progressive displacement of the 
mean plane of oscillation, and indicates its direction. But the pendulum 
possesses the advantage of accumulating the effects, and allowing them to 
pass from the domain of theory into that of observation. — Comptes Bendus 
de VAcad. de Sciences de Paris. 3 Fenrier^ 1851. 



For the Journal of the Franklin Institute. 
Sectional Dry Dock. 
Messrs. Simpson & Niel have recently put in operation, at the foot of 
Christian Street, four sections of thi^ valuable dock. Each section is 72 
feet long, 27 feet wide, and 8 feet deep, and has a lifting power of 350 
tons ; at the end of each section is a float, which may be depressed or 
elevated in the water at pleasure. These floats maintain the perfect 
equilibrium of the sections ; the water from each section is pumped out 
by six pumps of 11 inches diameter and 11^ inches stroke, which take 
out fifteen tons of water per minute, and, of course, elevate that amount 
of weight in the same time; this is the maximum effect practically. They 
have lifted a vessel of 260 tons in twenty minutes. For working the 
pumps, and elevating and depressing the floats, they have two high pres- 
sure beam engines, with cylinders of 10 inches diameter and 2 feet stroke, 
which, with all the connecting machinery, is from the establishment of 
Merrick & Son. The value of this improvement to the commerce of 
Philadelphia may be appreciated, when it is known that all our large 
vessels have been compelled to repair at other ports. Messrs S. & N. 
intend soon to add another section, when they will be able to take out 
any vessel now trading to this port. B. 



For the Journal of the Franklin Institute. 
Cornish Engines. 

It is about two years since the first Cornish engine was imported into 
this country, and put in operation at the copper mine at Perkiomen. The 
engine brought over was one that had been used in Cornwall, but still 
perfect in all its parts. The success aUending it has caused several to 
be constructed in this country ; and Messrs. J. T. Sutton & Co., of this 
city, are building one, having a cylinder of 50 inches diameter and 10 feet 
stroke, to be used near the one first alluded to ; and I. P. Morris & Co. 
&r« building two of the same size, for supplying the city of Bufialo with 

SO* 
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vratf r. The great economy of these engines wBl no doubt lead to their 
further introduction for the purpose of elevating wat», to which they are 
pecuKarly adapted. B. 



For the Journal of the Frankfin Institute* 
JVw York Steamers. 
^ The steamer Carribbean left New York on her first trip to Chagres or 
the 18th March. Her dimensions are 240 feet long on deck, 31|^ feet 
beam, 22 feet hold ; with two river beam engines, cylinders 50 inches 
diameter, 10 feet stroke, from the establishment of Messrs. Cunningham, 
Belknap & Co. They are the first engines for marme purposes finished 
bv them, and do them credit. On her trial trip she maintained a speed 
of 16 miles per hour. 

The steamer Brother Jonathan left New York on the 17th March, on 
her first trip for Chacpres. Her dimensions are as follows : length on 
deck 230 feet, breadth of beam 36 feet, depth of hold 21 feet, floor beams 
14 inches deep ; frame of live oak, white oak, locust, and cedar, secured 
by diagonal braces of flat bar iron 5 feet apart, 41 inches wide x }, and 
extendmg from stem to stem. Her engine is of the liver beam kind, 
built by£e Mor^m Iron Works; cylinder of 72 inches diameter, 11 feet 
stroke; paddle-wheels 33 feet diameter, 9 feet face, and paddles 30 inches 
deep; two boilers of 12 feet diameter of shell, and 28 feet long. B. 



For the Jonmal of the Franklin Institate. 
Morsels Magnetic Telegraph. 

If the Editor of the Practical Mechanic's Journal, haa found out yet 
who invented Parker's Water-wheel — will he be good enough to correct 
the veiy un&ir statement on the 8th page of his number for April, where 
Morse is stated to have introduced his Telegraph in 1847, in place of 
September, 1837, which is the date of his caveat* In February, 1838, 
he exhibited his experiment before the Franklin Institute, and in Sep- 
tember of the same year, he communicated it to the Academyof Science, 
at Palis. The line from Baltimore to Washington, was at work in 1844. 

Fiat Justitia, Mr. Editor, if the Yankees do get ahead sometimes. 



FRANKLIN INSTITUTE. 



froceedingM of the Stated Monthly Meetings ^pril 17, 1851. 

S. V. Merrick, President, in the chair. 
John Agnew, Vice President. ^ 

John F. Frazer, Treasurer. % Present. 

Isaac B. Garrigues, Recording Secretary. ) 

The minutes of the last meeting were read and approved. 
Donations were received from Hon. Joseph R. Chandler, U. S. Con* 
gress; the Young Men's Mercantile Library Association, Cincinnati, 
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Ohio ; Peleg B. Savery, Pennsylrania Senate ; Ckarles £b Smith, Esq.f 
and Professor J. C. Cresson, PhUadelphia. 

The periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's report of the receipts and payments for the month of 
February was read, and also a statement of the receipts from the pupil» 
of the Drawing School of the Institute. 

The Board of Managers and the Standing Committees reported their 
minutes. 

The Board of Managers reported that Messrs. Robert Lindsay and 
John C. Copper had resigned their seats in the Board, and that Messrs. 
M. W. Baldwin and John H. Towne had beea elected to fill the vacaiK 
cies. 

The Committee on Exhibitions reported that they had elected Professor* 
J. C. Cresson their Chairman for the ensuing year. 

Candidates for membership in the Institute (6) were proposed, and 
those proposed at the last meeting (8) were duly elected. 

Dr. Rand, Chairman of the Committee of Meetings, exhibited the 
burner of M. Gaillard, of Paris, intended for renoering hydrogea 
gas available for illuminating purposes. It consists of an ordinary ar^ 
gand burner, attached to which, on the inner side of the orifiees> by 
which the ps is emitted, is placed a cylinder of gauze, made of fine 
platinum wire, which, becoming intensely heated by the burning hydro* 
gen, gives out, according to the published statements, a beautifully soft, 
steady light. He had not succeeded in producing such a li^ht, but was 
not prepared to give an opinion as to the merits of the invention, as it had 
not, as yet, been subjectecf to the test of thorough experiment. The Inumer 
was tried before the members, but without very satisfactory resuhs. 

Mr. Bishop remarked that this plan was much used m Fnmee for 
beating purposes. 

Prof. Frazer stated that he had received, in a private letter from a friend 
in Paris, who had witnessed an exhibition of this mode of lighting and 
warming, the following account of it : 

**They make their gas from water by producing steam in the usual way, 
which is carried by a tube into an adjoining chamber, and issues, by 
means of capillary holes, on to a bed of charcoal at a white heat, (the 
tube is forked in the chamber to give more points of issue;) here the de* 
composition takes place, and the hydrogen and carbonic acid gas pass 
together into a second chamber, where a bed of lime and hay absorb the 
carbonic acid gas, leaving the pure hydrogen to pass into a gasometer of 
the usual form. I was informed that they produced 1000 cubic feet 
(French'^ of hydrogen gas, with 200 kilos, of coke. They propose econo- 
mizing mel by m^ng the steam and heating the charcoal oy the same 
fire, using the waste heat to burn his lime over again. The ^s is carried 
into the apartments by pipes, and the burners are placed in tne most con- 
renient positions. The burners are circular ; the gas issuing perpen- 
dicularly from a ring (of about an inch in diameter,) of small holes, and 
burning with a pale blue flame, having in itself very little lighting power; 
but just inade of the ring, so as to be in contact with die flame, is a 



Digitized by 



Google 



356 Franklin Institute. 

circular wick, about 1^ inches in height, of platina ivire, woven into nt^ 
work ; this heats immediately, and gives out a beautiful pale red light, 
much more agreeable to the eye than our gas ; very steady, withoot 
any wavering, and equal (accorcling tot heir estimate by the photometer,) 
to 15 bougies de I'etoile, which are about the same as our best sperm 
candles. This light appears to produce no change in color, and we dis* 
tinguished different shades of blue, green, yellow, &c., without any diffi- 
culty. When we saw the experiment there was but litde pressure of gas 
on, and I did not estimate the light at more than 8 or 10 candles by the 
eye ; but I have no reason to doubt the correctness of their statement 
under favorable circumstances. Eight burners illuminated the room most 
magnificently, and the light was a most agreeable one — no current of air 
would put it out ; we tried with a large pair of bellows, the top of the 
■wick blackened whilst we blew on it, but the instant the blast ceased, it 
was all alight again. 

"The heating apparatus consisted of a horizontal hollow bar, connected 
in the middle with the gas-pipe and closed at each end. The gas burnt 
as it issued from a line of holes, larger than those in the other burners, 
and about half an inch apart. The room, which was about 16 feet square, 
with a brick floor, and most unpleasantly cold when we came into it, 
was heated in less than five minutes, so that we were glad to open the 
doors for a litde cool air. With this there will be no need of chimneys, 
for there is no smoke nor the least unpleasant smell, and the heal is 
moist — very different in that respect from the dry heat produced from our 
anthracite fires. The only cooking utensil they showed us was a grid* 
iron of hollow copper bars, the handle of which (also hollow,) was 
screwed on to an India rubber tube connected with the gas-pipe; the 
flame issuing from lines of holes in the bars, did the cooking on an ordi- 
nary iron gridiron placed above it. The great improvement appears to 
be the use of the platina wick for lighting; it appears to be inconsum- 
able, or nearly so, for those which had been in use for three months 
were perfectly bright, and appeared to be unchanged. I was informed 
that the cost of this s}'stem of lighting, heating, &c., is an enormous 
^onomy on the old plan," 

Prof. Frazer exhibited to the members a copy of the geological map 
of France. Besides the great value attaching to this map on account of 
the great minuteness and accuracy of the examinations upon which it was 
founded, he stated that his special reason for bringing it to the notice of 
the members of the Institute was, the perfection of its mechanical exe- 
cution. It is printed in colors, of which there are twenty-three, none of 
which are formed by the superposition of two others, but each obtained 
by a separate impression. In many cases these colors run in long, nar- 
row, and very sinuous bands, and the boundaries of the respective forma- 
tions are marked by dotted lines. In no part of the map can a place be 
found in which two colors overlap each other, or fall short by the 
breadth of the boundary liae. The transparency of the tints and the 
general harmony of the whole coloring were also very remarkable. The 
processes by which this almost incredible accuracy had jbeen attained, 
were briefly described b> Prof. F., and he referred his hearers for a more 
minute account of them to the report of Mr. Dumas on the subject, id 
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the Comptes Rendus de VAcademi des Sciences de Parisy vol. xzii., p. 929. 
8 Jum, 1846. 

Dr. Rand also exhibited a sheet of gutta percha tissue, made by Mr. 
John Thornlej, which had been very advantageously substituted for oiled 
silk, in many cases where the latter had been formerly much in use. It 
i^as more particularly valuable in surgical dressings, being more cleanly 
than oiled silk, and not likely to blacken from the contact of putrescent 
discharges, as was the ease with that substance, owing to the lead used in 
its preparation. 

Dr. TumbuU observed that, while on the subject of gutta percha, he 
'would make the following remarks upon its insulating properties : 

According to Matteucci, the insulating property of dry gases diminishes 
perceptibly even within the interval of temperature from 10° to +20°. 
Shellac and sulphur likewise commence to conduct electricity even at 
25° — 30°. Riess has remarked that shellac sticks, freshly prepared, 
retain electricity much better than after a few days. This results from 
the agency of the atmosphere on the surface of the shellac. The use of 
the sticks, their repeated exposure to the point of the spirit-flame — ^to 
make them non-electric — also tends to hasten the deterioration. Such 
sticks as have become unfit for use, may be restored perfectly to their 
original state by washing with alcohol. Until lately, we were almost ex- 
clusively restricted to the use of shellac for efficient insulation ; as glass, 
>t)r even silk, very easily become conductive by reason of ^leir proper^ 
of attracting moisture from the air. In 1848, Prof. Faraday arew tfaie 
attention of physicists to the highly insulating and electric power of gutta 
percha, which not only possesses this property under ordinary circum* 
stances, but likewise retains it under atmospheric conditions, which would 
make the surface of glass a good conductor. 

A good piece of gutta percha insulates as perfectly as shellac, whether 
it be in the form of a disk, a stick, or a thread ; it is, moreover, tough, 
a slip one-eighth of an inch sustaining 42 lbs. It is also pliable over the 
temperature of 50°, soft in the heat, and hence preferable in many casta 
to brittle shellac. In the form of straps or cords, gutta percha presents 
an excellent means of suspension, and in plates it furnishes the best insu« 
lating supports. It forms excellent insulating stoppers for the ends of 
gold-leaf electrometers inclosed in tubes ; larger stoppers furnish good 
insulating stuffing for temporary electrical arrangements. This good msu^ 
lation, moreover, fits it admirably for exciting negative electricity. 

All the gutta percha of commerce does not insulate equally well. If^ 
however, a conducting piece be warmed in a current of hot air, or in 
a glass over a spirit-lamp, then spread out and kneaded for some time 
between the fingers, as though the moisture it eontains were to be pressed 
out, as good an insulator as possible is obtained. A degree of insulation,, 
no less than that of gutta percha, is possessed by eollodion, — the residuary 
substance obtained by the evaporation of an etheral solution of gun cotton^ 
If the clear solution be spread over a glass plate, there remains, after 
volatilization of the solvent, a transparent cuticle, which, by merely pass- 
ing the hand over it, or more effeetually by friction with wool, become 
negatively electric, and obstinately retains this electrical state. 

Mr. Cooke exhibited a marine for rending apart street gas or water 
mainsi being a compact contrivance for accumulating power by meaaa 
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of a series of connected >vheels. It was intended to be employed in any 
case in which it was desirable to use a ^reat force in a small space. He 
also exhibited a convenient lantern for hgh(ing gas lamps by means of a 
perforation in its lower surface ; the gas was admitted to the wick of the 
small lamp contained within it, and the gas burner thus ignited. Its object 
was to obviate the danger of carrying fire about in order to light the gas, 
as well as to prevent the burners becoming choked by small portions of 
the match, with which they are lighted, getting into them. 



Obituary J^otice. 



We are called upon to perform the painful duty of recording the recent 
deaths of two distinguished men, who have been among the foremost in 
those brilliant investigations which have characterized our century, and 
while they so largely expanded our comprehension of the laws of nature, 
have equally promoted the practical arts. These individuals are ProU 
CErsted, of Copenhagen, and Prof. Jacobi, of Berlin. Both have been 
distinguished not more for the acuteness of their perceptions and the 
laborious accuracy of their researches, than for the practical application 
of their results, and their importance to society ; both of them will be 
deeply regretted, not only by the friends whom their private virtaes bad 
gathered around them, but by the lovers of science in all quarters of the 
globe, who had been accustomed to appreciate their constant and valuable 
contributions to knowledge. 

CErsted is best known m this country by his discovery of the reaction 
between the galvanic current and the magnetic needle, published by.bim 
in 1820, upon which is built the now immense and important science of 
electro-magnetism, which, amongst other benefits, has given us the elec- 
tric telegraph. He is also the inventor of the beautiful instrument for 
the measurement of the compressibility of liquids, the principle of whidi 
has found so many useful applications in the arts. We mention these as 
perhaps the most practical of his labors ; but we should not have space 
enough for a mere enumeration of his important scientific labors ; when 
we state that he was made a foreign member of the Royal Society of 
Great Britain in 1821, and in 1842 elected one of the eight acadenddens 
libres of the French Academy of Sciences, the highest distinction to w^bich 
a man of science can attain, our readers will understand in what appreci- 
ation he was held by the scientific nations of Europe. His last woik 
was published in Copenhagen in 1850, and entitled " The Spirit in Na- 
ture: being a popular contribution towards illustrating the spiritual inflo- 
ences of nature." He was, in the words of one who knew him well, 
*' loved and esteemed by every one who knew him. Men of the highest 
rank were happy to associate with him, and held it an honor to be admit- 
ted to his family circle. He was learned, of the highest morality and 
honor, and the ^st spouse and father." He was honored by the science- 
loving King of Denmark by all the marks of confidence and respect 
which he could bestow upon him ; and died in the enjoyment of all the 
comforts which a well-spent life could give to him, on the 9th of March, 
at the age of 74. 
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Prof. Jacobi, though less popularly kno^m perhaps, is not less cele* 
brated as a natural philosopher, but has devoted himself more to the 
mathematical investigation of phenomena, although his experimental 
results are neither few nor unimportant Among them we may rank his 
discovery of the galvano-plastic process for copying medals, &c., by elec* 
tricity, discovered about the same time bv Draper ; and his veiy valuable 
examination into the best methods of laying telegraphic wires, for the 
purpose of avoiding disturbances from the charges of atmospheric elec* 
tricity. Jacobi was a native of Prussia, but was much employed by the 
Russian government, and many of his most valuable papers are to be 
found in the Transactions of the Academy of St. Petersburg. F. 



BIBLIOGRAPHICAL NOTICE. 



Jtqfort of the Superintendent qf the Vniied States Coast Survey j showing 
the progress of the work for the year ending Jfovember^ 1850. 

The annual report of the Superintendent of the Coast Survey again 
brings under our immediate notice the progress of tikis great national 
-work, and reauires from us again the tribute of our admiration of the 
manner in wnich it is conducted and the results which have been ob- 
tained. 

We have had occasion so often to call the attention of our readers to 
the objects of this survey, and the general mode by which these objects 
are to be obtained, that it cannot be necessary for us to say any thing upon 
these subjects at present ; nor could it be possible for us to convey to the 
mind of any one, not conversant with labors of this kind, any idea of the. 
comparative merit of this one. We have before stated that the great 
features of Prof. Bache's plan of conducting his work, were the union of 
great rapidity of work with the greatest accuracy of which observation 
and calculation are capable ; the attainment of these ends, with increased 
economy of expenditure, and the rendering available every discovery of 
practical importance bv its immediate publication and circulation among 
the persons whom its knowledge might benefit. In seeking the accom- 
plishment of these ends, the Superintendent has immensely multiplied his 
own labor and anxieties, and incurred additional responsibilities, from 
-which most men would shrink. The commencement of such a work as 
a. great geodetic survey, at a number of points simultaneously, by the 
measurement of different bases, and the extension of the triangulation 
from them until the separate parts meet each other, is a pledge that all 
the means of accuracy, which science has hitherto made available, will 
be put in requisition in its conduct. 

It would be scarcely necessary for us to say this much at this late day 
on the subject of the Coast Survey, were it not that we saw, we need not 
say with what feelings of mortification and regret, an endeavor made in 
one branch of Congress, during the last session, to alter the plan of con-, 
ducting the work, and to place it under the control of the Navy Depart- 
ment. We were glad to find the project abortive, and the evils and 
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disgrace of such a proceeding avoided at least for the present, and we 
hope that the very able and truthful report of the Secretary of tiie Trea* 
sury will put a stop to all such projects in future, and that our govern^ 
ment, although not permitted to learn from the experience of others, may 
at least benefit by its own, and not again repeat an experiment which 
has once failed, and never can succeed. 

The whole matter is a plain one to any one accustomed to reason, who 
will trouble himself to collect the facts ; and it may simply be thus 
stated: — 

If the Coast Survey is to be of any use, it must be a thorough surrey , 
based upon a geodetic determination of all prominent points a^ore^ and 
extending seaward beyond the influence of the coast. 

Such a survey can be successfully conducted only by the union of all 
the means of accuracy furnished by the most refined science, and the 
most delicate processes in art. To msure the application of these means, 
the whole scientific power and artistic skill of the country are required. 
These cannot be had except under the general superintendence and 
control of some one who is entirely familiar y/iih the theory of such a 
work in all its generality, and with all the practical requisites in all their 
minute details ; and to insure such co-operation, it is necessary besides 
that the qualifications of the Superintendent should be generally known 
and acknowledged. 

It is not to be expected that such a person is to be found in any de- 
partment or profession, in which the necessity of a technical education 
would prevent the long and undivided attention which the acquirement 
of so much knowledge indispensably requires. 

If such a person should so be found, it is infinitely improbable that the 
rules in regard to rank in the navy or army would allow of his efficient 
employment. 

When the country has found, by five years' experience, that they haye 
obtained the services of a person possessing all the requisites, and the 
enem necessary to use them, the chances of their getting another as 
good, or better, are infinitely small ; and they had, therefore, better let 
uiings alone ; giving him all the means necessary for doing the greatest 
amount of good, and performing their sole duty by watching carefully 
that he does it. F. 

p. s. For the benefit of those who desire to compare our mode of doing 
these thin^ with that used abroad, we extract the following notice, 
which has just come under our observation : — 

"I%« Tiriganofnetrical Survey. — The Royal Society of Scotland, at the 
head of which is the Duke of Argyle, are strongly urging the municipal 
bodies in the country to petition Parliament for the speedy completion 
of the trigonometrical survey. They say, that although the survey has 
been going on for thirty-one years, its progress has been so slow that the 
mere skeleton of the work is not yet completed, llie Irish Survey was 
commenced in 1825^ and practically brought to a close in 1843, at an 
average outlay of J£40,000 a year, while the average expenditure of the 
survey for Scotland has only amounted to JS1200 a year. If carried on 
at the same rate, it would require 160 years for completion."— From the 
London BuiUkr, Jfo. 420. 
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CIVIL ENGINEERING. 



To the Committee of Publication of the Journal of the Franklin Institute. 

Gentlemen : — This paper on curves has been prepared for publicatfon 
in your Journal, in order to remove a difficulty under which young As* 
sistant Engineers labor, from the want of such instructions and tables as 
it contains. I know of no work on the subject adapted to meet their ne- 
cessities, and hope that this may be found to do so. 

JoilN C. Trautwine. 



[Copyright Secured.] 

ON THE FIELD PRACTICE OF LAYING OUT CIRCULAR CURVES I^OR 

RAILROADS.— By Jomr C. TaAuxwiifi, C. E. 

Art. I. — ^Principles of Laying Out Curves. 
Method IsL — To Lay Out a Curve by Means of Tangential Jingles. 



If from any point B, fig. 1, in a straight 
line A D, we lay off with an instrument 
any number of equal angles, as D B 5, 5 B i, 
^ B u, u B V, &c., and at the same time 
make the chords B ^, s t, tu^uv^ &c., 
equal to each other, then the points B, 5, ty 
tt, V, &c., will be situated in the circum- 
ference of a circle, which is tangential to 
the line A D at the point B. 

The first of these angles D B 5, is called 
the tangential angle^ as being that by which 
the curve is connected wim the tangent ; 
but inasmuch as the others are all equal to 
it, they also are called tangential angles. 

Vol. XXI^— Tbiu SBmiBS.^No. 6.r-Jvira, 1851. 



Fig. 1. 
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If any obstacle, as h^ should prevent our seeing from B, farther than 
to V, the curve may be continued by removing the instrument to Uy tbe 
IK>int preceding v; thence sighting first on Vy continue tqjay off addi- 
tional tangential angles vutOyWUXy &c., as before. Or else, moving the 
instrument to v itseu instead of to u, si^ht back to u, and lay off first the 
exterior onelepviDy daiMe the tangential angle, and afterwards continue 
the tangential angles wvxy xvy^ &c., as before, to the end of the curve. 

Fmcfiy, in order to pass from the end of the curve at y, on to a tangent 
y 2, place the instrument at y, and sighting back to Xy lav off the taogen- 
tial angle xy o; then o y continued towards z will be the required tan- 
gent. (See Art. IV.) 

Article II. 

Method 2d. — To Lay OtU a Curve by Means of Deflexion Angles. 

Fig 2. Firet, having, as in method 1st, l^id off a tangential angle D B 5, 
and measured the chord B s, remove the in- 
strument to the end s of the chord, and make 
the exterior angle mst equal to twice the tan- 
gential angle, and measure the chord sty and 
so on at the other points ty m, v, &c., making 
each of the exterior angles ntu^ouvy &c., 
equal to twice the tangential angle, and all the 
chords equal; then wUl the points B, 5, ty u, tr, 
&c., be in the circumference of a circle whidi 
is tangential to the line AD at the point B, 
as by the first method. 

But, if at any of these points, as r, we wiA 
to pass off to a tangent v L, employ at that 
point, the tangential angle zvLy equal to half 
the deflexion angle z v w. (See Art. IV.) 
These exterior angles, included between any cAord and the extenaon 
of the preceding chardy are called deflexion angleSy or angles of d^laeiony 
or angles of curvature. In any given circle, the angle of deflexion is pre- 
cisely double that of the tangential angle, supposing the chords to be 
equal. W"e give tables of the angles corresponding to circles of dif- 
ferent radii, embracing the limits of railroad practice, and calculated for 
chords 100 feet in length, that being a convenient length for a measuring 
chain. 

N. B. The deflexion angle of any curve is equal to the angle / c u, or 
tcsy &c., at the centre of the circle, subtended by one of the equal chords 
iUyOrt s. This angle at the centre, so subtended, is called the cenind 
angle. The tangential angle being always half the deflexion angle, is, of 
course, always half the central angle. 
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Article III. 
Method 3d,— To Lay Out a Curve by Eye. 

The defiexUm angles, fig, 3, es f, / ^tt, guv,hvwj &c., being double, 
the tangential angle D B #, the arcs edt^fiuygmv^hnwj&ic,^ are doable 
the arcDc s^ since the arcs of circles are ~ 

proportionate to the angles which they sub- 
tend; but the chords e tyfu^g Vj hw^ &c., 
are not double the chord D s^ since the 
chords of arcs are not proportionate to the 
arcs, or to the angles which they subtend. 

The chords e t^fu^ gVjhtOy &c., which 
subtend the deflexion andes, are called 
deflexion distances; and the chord D 5, which 
subtends the tangential angle, is called the 
tangential distance. 

But, although, in any given circle, the 
deflexion distance is not truly twice the 
tangential distance; yet, the difierence is 
SO' trifling in large railroad curves, with 
chords of but 100 feet that it may generally be neglected ia eurresof more 
than 300 feet radius^ 

In our tables the precise length of both will be fbunc! for different radii. 

Having these respective distances, we may frequently trace a curve on 
Ae ground by the eye only, with very tolerable accuracy, sufficient for 
•guic&nff the excavations and embankr&ents, especially on nearly level 
ground. Suppose, for instance, it be required to lay out in this manner 
a curve of 6730 feet radius. 

First, find by the table, the deflexion distance corresponding to a radius 
of 5730 feet for a chord of 100 feet, viz. : 1-745 feet; and also the tangen- 
tial distance -873 of a foot. 

Then from the starting point B, and in line with A B, measure B D 
equal 100 feet; and put a temporary peg at D. Also from B, measure the 
chord B s, equal 100 feet; at the same time measuring with a graduated 
rod, from the peg D, the tangential distance D t , equal to '873 of a foot; 
a&d place a stake at s. The peg at D may then be removed. 

Next, make s e equal 100 feet, placing a temporary peg at e, precisely 
in line with s B; also from <, measure s t equal 100 feet; at ttie same 
time measuring with the rod, from the peg e, the deflexion distance e i^ 
equal to 1-745 feet. Place a stake at tj and remove the temporary peg 
at e. In this manner proceed to find other points as far as the end of the 
curve at v. 

In order to pass from the curve at v, to a tangent v L, proceed as be- 
fore, only using the tangential distance h n, instead of the deflexion disr 
tance Aw. (See Art. lY.) 

This method is abundantly accurate for laying out curves oa a canal 
or common road; and will occasionally answer very well, when carefully 
performed, for railroad curves, in the absence of an instrument. Thia 
straight rods, iron pointed, and a plumb line should be used for rangiD|; 
the points, in the latter case. 
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The transit instrument is the best for tracing carves, and running lines 

{generally. I prefer the graduations to run from the same zero, right and 
eft, to 180^ each way. There should be two verniers, graduated to 
minutes; by their means half or even quarter minutes may generally be 
estimated with considerable certainty. The telescope revolvine in a ver- 
tical plane, greatly expedites the laying off of exterior angles, after having 
first sighted backwards to the point behind. 

The verniers are sometimes graduated to hundredths of a degree; and 
this division is, in certain cases, the best; but for general purposes, the 
division into minutes, is to be preferred, as all the printed tables of sines, 
tangents, &c., are calculated for that division. 

Article IV. 
On Sub- Chords, 

We have hitherto spoken of curves as if they were composed of equal 
Pig. 4. chords, each of 100 feet in length. It frequently 

happens, however, that at the end of a curve, as 
at By fig. 4, we are obliged to use a shorter or 
sub-chord d 6, in order to unite properly with the 
tangent e/. 

In that case, and when using Method Isi^ Ai. /, 
of laying off curves by means of tangential angles^ 
we must, in order to fix the point e, lay off a svlh 
tangential an^le (2 A e, as much smaller than the • 
entire tangential angle B A c, or c A c2, &€., as the 
sub-chord d e is smaller than an entire 100 feet 
^ chord, aCyCdy &c. Thus, if the sub-chord be one- 
half, or one-fourth, &c. of the entire chord, the 
sub-tangential angle must be one half, or one-fourth 
&c. of the entire tangential angle. 
This method is not mathematically exact, for the reason stated in Art. 
Ill; yet, for curves of 300 or more feet radius, and with chords not ex- 
cee'dincy 100 feet in length, the error is not observable in practice. 

In like manner, when we pass off from a sub-chord, as at e, to a second 
tangent e /, we must place the instrument at e, and lay off the same sub- 
tangential angle deg;0T which is better, take sight from e to c, and lay 
off the angle c eg, equal to the 5tt/» of a tangential and the sub-tangential 

But, when using Method 2d, Art. II, of laying otd curves by nuans of 
deflexion distances^ to calculate the sub-deflexion angle a b e,flg. 5, and sub- 
deflexion distance a e, formed between a sub-chord b e, and the extension b a, 
of an entire chord g b, with sufficient accuracy for curves of 300 or more 
feet radiuSj and chords of not more than 100 feet, 

Rule, — Say as an entire chord of 100 feet, is to the sub-chord i e, so is 
the deflexion angle of the curve to a certain angle. Add these two angles 
together and divide their sum by 2, for the deflexion angle of the sub- 
obord. 
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Fig. 5. 
Example, — The curve, fig. 6, has a ...y 

radius of 319'6 feet, and an angle of / 

deflexion,y^ i, of 18^ for chords of 
100 feet. The sub-diord be, is 26 feet 
in length; what is the sub-deflexion 
lingle ab e; and also the sub-deflexion 
distance a e, for the sub-chord fr e? 

Chord 8ub-choTd 

Here as 100 is to 25 

Def. Angle of 100 ft choid. Certain Angle 

So is 18^ to 4P SO'. 

The sum of these two angles 18° 
and 4^ SO' « ?2^ SO', the half of 
which is 11° 15', the required sub-deflexion angle abe. 

Again, to find the sub-deflexion distance a e, of the sub-chord b e; take 
from the table of sines, the natural ^ne of one-half the sub-deflexioB ande, 
just found. Multiply this natural sine by 2, and multiply that product 
by the length of the siib-chord. 

Example.— The su)](-deflexion angle is 11° 15'; one-half of it is5° 37^', 
the tabular natural s)tie of which is -0979, which multiplied by 2, gives 
•1958; and this multiplied by the sub-chord, 25 feet, gives 4-895 feet, 
the required sub-deflexion distance a e« 

Article V. 
Ordinates for Erdire Chords. 

It would be both tedious and liable to inaccuracy to attempt to fix all 
the necessary points in railroad curves by the foregoing means, which are 
employed only for entire chords^ or for such sub-chords as may be re- 
quired at the ends of cjurves. 

The best method is to stretch a piece of twine a 5, fig. 6, 100 feet long, 
between two adjacent chord stakes, and Fig. 6. 



measure off" as nearly as may be at right ^-<lTfTTlKTlTrr^^* 

angles to it, with a graduated rod, the ^ rTfl 1 1 1 1 1 l i I II I I Ij^ 



^ 



previously calculated ordinates cd,«/,^A, / 
&c, placing pegs at d,/ A, &c. Our table of ordinates is calculated for 
distances apart bc,ce,eg, &c., of 5 feet; and for all curves likely to oc- 
cur in practice. The 5 feet distances on the twine should be marked by 
knots or otherwise, and those at the centre, and halfway between it and 
the ends, be further distinguished by tyeing on pieces of tape. 

The 5 feet distances are only used (after the excavations and embank- 
ments are finished) for placing pegs to guide the laying of the rails, 
and then only for very sudden curves; for large ones, distances of 10 feet 
are quite suflficient, or even 25 feet for very easy curves. For guiding the 
curves of the cuttings and fillings, it is not necessary to place the stakes 
nearer than 50 feet apart; unless for those of less than about 1000 feet 
radius, when they may be placed 25 feet apart. Ordinates for radii in- 
termediate of those in the table, may either be calculated by the rules 

31» 
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giren further on, or they may be taken proportionally intermediate of the 
tabular ones, with sufficient accuracy for practice. 

Ordinates for Sub-Chords. 

These may readily be calculated opproxitMUdy enough for railroad 
practicej for eurres of orer 300 feet radius, and for ehoids not exceeding 
100 feet, thus: In a circle of given radius, not less than about 300 feet, 
the ordinates of an entire 100 feet chord may be assumed to be to those 
of a sub«chord as the square of the chord is to the square of the sub-chord. 

In all our tables the chord is supposed to be 100 feet, the square of 
which is 10^000; the rule therefore becomes, as 10^000 feet : to square 
of sub^chord in feet : : Ord. of Chord : Ord. of Sub-chord approximatdy. 

Example. — In a curve of 5730 feet radius, the middle ordinate of a 
100 feet chord is *218 of a foot; what will be the length of the middle 
ordinate of a sub-chord of 50 feet ? here, 

8q. of 100 ft. Sq. of 60 ft. Mid. Ord. of ChonL Mid. CM. Sab-ChonT 
« » « 9 approximaleiy. 

10,000 • 2500 •• -218 ft. • -054511. 

and so of any other ordinate, always supposing tiie chord and sub-chorct 
to be divided into the same rmmber ofparts^ 

Article VI. 

Havingjgiven the angle a b d,^£r. 7, it is required to find the point a or 
d, at which to commence a curve of given radntr. 
Rule. — Subtract half the angle ab d^ from 
90^; the remainder will be the angle bca^ or 
he d. From the table of tangents take the 
natural tangent of 6 c a, and multiply it by the 
given radius, the product will he a orb d. 

Example. — Let the angleafrd be 120°, how 
&r from 6 must we begin, at a or d^ to lay out 
a curve a n d of 2865 feet radius ? 

Here, half of the angle ahd mm 60°, which taken from 90° leaves the 
angle 6 ca = 30°. The natural tangent of 30° « -5773, which multi- 
plied by the radius of 2865 feet, gives 1653-96 feet for 6 a or 6 d. (See 
Art. XII.) 

abticle vn. 

Having given the angle a b d,^. 7, and the distance from h to nor 
6^ at one of which we tnsh to commence a curve^ it is required to find what 
radius ttcor c d,the curve must have^ in order to unite with b a and h d 
tangentially at a and d. 

Bu/c.—Subtract the angle a be, which is half the angle abd, from 90°; 
the remainder will be the angle bca^ or bed. Then as nat. sine of 6 c a, 
or ft c (;(, isto nat* sine of a 6 c, so is a 6 or 6 cf, to a cor c d the radius re- 
quired. 

Example.-^Lei the angle a 6 d be 120°, and the distance 6 a or 6 d, 
1654 feet; what will be the radius a cored of a circle that shall touch a 
and d tangentially ? 

Here, the angle a 6 c - half the angle a 6 d, is 60° which taken from 
90", leaves the an^e ftca or ftcc^ — 30°. Then as the nat. sine of 6 c « 
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or b cd (30^) «■ *5000, is to nat sine of a (c or d be, (60^) -» -8660, so^ 
iMbaotbd (1654 feet) to ac or c d, 2865 feet, the radius required. 

Article VIII. 

Having given the radius a c, ^. 7, of a curve, and the angk a b d, «f 
is required to find the number of chords of 100 feet that mil constUuie the 
curve. 

Bute. — Subtraet the aBgle abd from 180^, and divide the remainder 
by the angle of eurvature, or deflexion of the curve. The quotient will 
be the reouired number of chords. 

Example. — Let the angle abd he 12QP, and the radius a c, 2865 feet. 

Here the an^le abd, 120^, subtracted from 180^, leaves a remainder of 
60^; which, divided by 2^, the an^le of deflexion for a curve of 2865 
feet, gives a quotient of 30; which is the required number of chords of 
100 feet. 

N. B. — Had the quotient contained a faction of a chord, it would have 
indicated that we should have had to employ a sub-chord at the end 
of the curve; for instance, had the number of chords been 30^, a sub* 
chord of 50 feet would have been necessary. 

Article IX. 

Haw to proceed when the end of a curvedoes not correctly join the tangent. 

We sometimes find on running out a curve for the number of .chords 
determined by the Rule in the prece- 
ding Article, that instead of uniting 
as It should with the previously 
determined tangent o m, fig. 8, at o, 
it ends tangentially to a Vine parallel 
to said tangent, either within it as at 
c; or beyond it as at b. Being first 
certain that no error has occurred 
in tracing out the curve, ascertain with the compass the bearing of the line 
a dy and removing the compass to the end of the curve at c or &, (as the 
case may be,) run the line & o or c o, in the same course as a d, until it 
strikes the tangent dom; which may be ascertained by ranging two stakes 
placed on the tangent. 

Then measure 6 o or co, (as the case may be,) and if the curve fall 
mthin the tangent om, as at c, measure for^iards from t towards d, the 
distance t a, equal to co; or if the curve fall beyond the tangent, as at b^ 
measure backwards from s, the distance s a equal to b o. Then the curve 
retraced from a, will terminate tangentially in dm at o. 

N.B. — The direction of c o or 6 o may be ascertained without a com- 
pass, and better, thus: Multiply the tangential angle of the curve by twice 
the number of chords run, less one; subtract the product from ISO'', and 
sighting back one chord to n, lay off the angle neb, equal to the remain- 
der. For example, if the tangential angle be 10°, and from Mo c be 4 
chords, then 7 times 10° taken from 180° leaves the angle nc 6 «« 110°. 
When the product exceeds 180°, it must be subtracted from 360°, for 
(be angle neb. 
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This case occurs whenever an error has been made in measuring tlie 
distance from d to tf. If c^ a be made too short, the curve sbis the re- 
sult, and if too long;, the curve t c. 

If the error is small, it may be divided equally among the chords by 
measure, without retracing the curve with an instrument. This method 
may be employed with perfect security so lon^ as the error does not 
exceed 1 foot to every chord of 100 feet; and it need never be greater 
if moderate care be taken. 

Thus, if the curve be 20 chords long, and the error 20 feet, the last 
stake may be moved 20 feet, the next 19, the next 18, &c., as nearly at 
right angles to the curve as can be judged by eye. 

The same ordinates that would have been used had the curve been 
correct, will answer for the one so adjusted, without perceptible diflReiw 
ence. For other cases, see Article X. 

Abticle X. 



Fig. 9. 



Fig. 10. 




i^c; 




Again, it may happen that the error is not caused by a mismeasurement 
of the distance a e, figs. 9 and 10, as in the last case; but by a mistake in 
9btaining the angle a ef, 

U ae J] fig. 9, be measured in excess, as a e^, then the curve a 6 c, 
calculated for the incorrect angle a eg, will be found to fall beyond the true 
tangent e/, as at c; and the tangents e g^nd e fnoi being parallel, the 
curve cannot be adjusted by either of the methods given in the preceding 
Article, unless the error be within about 1 foot to each 100 feet length 
of the curve; in which case, (supposing no other error to exist,) either of 
those methods may be employed, with sufficient accuracy for practice. 

Also, if a efy fig. 10, be measured too small, zsae g, then the eurvea 
&c, calculated for the incorrect angle a eg, will be found to fell loiMm the 
true tangent e f^ as at c; when so, the remarks contained in the preceding 
sentence are equally applicable here. If the error be within 1 foot to 100 
k^\ length of curve, it may be equally divided among the ebords. But 
if greater, we must either re-measure the angle a ef correctly, and go over 
the whole work again, or resort to some other mode of obviating the diffi- 
culty. The angle ae fmvj be difficult of access, or the curve may be 
so long that to retrace it would be a work of much labor. We majr then 
adopt the method of compound curves^ by which much trouble will be 
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avoided, and a considerable portion of the first part of the curve be al- 
lowed to remain as it is. 

Thus, whether the curve ahc fall beyond the true tangent c/, as in. 
fig. 9, or inside of it, as in fig. 10, place the instrument at fr, figs. 9 and 10, 
(the point at which the change of radius is to take place,) and sighting 
back one chord to n, lay off the tangential angle nhm of the curve a&c, 
and observe where the new tangent m h continued, strikes ef as at o. Mea- 
sure both b and the angle b of. Half the angle b o ^ taken from 90*^^ 
gives the angle & A o; then say, as the 

Nat Sine of angle ^ C Nat Sine of angle ^ ( Th ' ^ ^ '^^ required 

h hoy opposite the > is to ^ 6 o A opposite the > so is J . ,^ ?J^*^ \^ \ *^**®* ^^ ^^^ 
given side b Oy ) ( required side 5 A, ) ( ' ) ( radius b A. 

Ascertain from the table or by calculation, the angle of deflexion, and 
the tangential angle corresponding to this new radius b A; and the new 
curve commenced a fr will terminate tangentially to efdA i, as far firom 
as is from b. 

For the mode of uniting two curves at different radii, so as to form a 
compound curve, see Article XIII. 

It will be observed, that when the first curve, a 5 c, fig. 10, falls in- 
side the tangent ef the new curve must be oi greater radius; and when 
beyond, fig. 9, of a less one. 

Article XI. 

Havir^ given the angles abc^. 11, andhciiyandthe distance hc^ it is 
required to find the greatest radius, g i r>ar- H' 

or h i, that can be employed in a reverse 
curve, f o i rtm^for uniting a b ^o c d. 

Rule. — Half the angle ab c taken 
from 90^, leaves the angle b gi\ and 
half the angle bed taken from 90^, 
leaves the angle i h c. 

From the table of tangents take the 
natural tangent (ft i) of angle bgi\ and 
that (i c) of the angle ihc\ and add them together. 

Then as the sum of these two nat. tangents is to the nat. tang, of b g i, 
so is &c to ftt; and bi taken from be, gives tc. 

Again, in tlie triangle bgiy as the nat. sine of the angle bg i, opposite 
the given side ft t, just found, is to the nat. sine of the angle ^ft i, opposite 
the required side gt, so is ft i, the given side, io gi, the required side or 
radius. 

Example.— Lti the angle a ft c be 71^ 40^, the angle bed 129° 15', and 
the distance ft c 950 feet. What is the length of radius hioi gi, oi the 
easiest reverse curve that can be traced for uniting abio c d} 

Here, half the angle abc (35° 50^) taken from 90°, leaves the angle 
ft^ » 54° lO', and half the angle ftcd (64° 37J') taken from 90°, leaves 
the angle iAc- 25° 22^'. 

From the table of tangents^ we have nat. tang, of bgi (54° 10') =« 
1-3848; and nat. tang.of »Ac(25°22i') —-4743; their sum being 1-8591. 

Then as 




Sum of Tang:*!. 
1-8591. 



^-S^^'J-^S«5kS-l 



707-68 fU 
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and W, 707-63 feet, taken from 6 c, 950 feet, leares % c 242'37 feet- 

Again, as the 

Nat Sine of 1 ^ Nat. Sine of > ( bi ) C ^i at hi, th»n^ 

angle bgi > ia to S Angle g bi > ao ia { 707.63 > to < quiied radius^ 
•8107 J y -5864, ) f feet ) ( 610-97 fecU 

Article XII. 

To obtcdn the angU d b e^ formed by two iangerdSj d b, imd b e, uAei 
(he point b is iTiaccessihk. Figs. 12, 13> 14> and 15- 

This is of frequent occurrence* 

Case 1. When the included figure, fi^. 12, has but ^Aree sides. 

Bxde. — Subtract the angle ade from 180^ for the angle id«; and sab- 
tract the angle dec from 180^, for the angle d eh AM together hde^ 
and deh^ and subtract their sum from 180°, for the angle d A e. 
Pig.lS. Pig. 13. Fig 14.. Pig. 16. 

b » 



J-^^f^l 




Case 2. When the included figure, d^efi figs. 13 and 14, has/our 
sides. 

jRt^. — Subtract the sum of the three internal angles of the figure mark- 
ed by dotted segments of circles, from 360°, for the angle dbe. 

Case 3. When the included figure, fig. 15, has more than four sides. 

Rule. — Add together all the internal angles, marked by dotted segments 
of circles; and subtract their sum from twice as maay right angles as the 
figure has sides, less four, for the angle d5 e. 

Example,. — Let the angles^ denoted by the dotted segments at the dif- 
ferent letters be as follows : That at d, 70°; at o, 220°; at », 150°; at s 
110°; at c, 160°; at c, 100°. The sum of these is 810°. The figure has 
7 sides, and twice 7, less 4 « 10; and 10. right angles ■■ 90(r*; from 
which the sum of the designated internal angles (810®) being subtracted, 
leaves 90°, for the angle ah e, 

N. B.- — When the angle d 6 e has to be deduced from a figure of many 
sides, as fig. 15, the errors spoken of in Articles IX. and A. are apt to 
occur, unless the several sides and the angles o, t, 5, &c., be measured 
with much care*.. For tracing curves with any accuracy and satisfaction, 
the instrument should be divided aA least into minutes; as before remarked, 
the transit instrument is the best for the purpose. With moderate care 
ki the preparatory measurement oTthe sides and angles, errors will seldom 
occur, that may not be adjusted! with all the accuracy required in practice^ 
by the very simple method of dividing them equally among the chords^ 
as explained in Articles IX. and X. 

akticle xin. 

To pass from one carve a m b, J^. 16, to another b n c, of Reread 
tadmn^ huJL nnving in the same diredionj constituting a compound curve. 
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Utifc.— Placing the instrument at ft, sight back to the other end of the 
^*' ^^- 100 feet chord at a; and lay off the tangen- 

tial angle a 6 rf, of the curve a m h; then 
from the common tangent dh e^ lay off the 
tangmtial angle e 6 c, of the curve bnc^ 
making at the same time the chord 6 c equal 
to 100 feet. 

N. B. — ^If runnmg the curve by eye, use the tangential distances in- 
stead of the angles. 

Article XIV. 

To pass from one curve, m n t, fig. 17, to another, t i o, ofdther the same, 
or of a different radius j but running in an opposite direction; constituting a 
reverse curve. 

iiufc.— Placing the instrument at t, sight back to the other end of the 

Fig. 17. 100 feet chord at m, and lay off the tangential 

^^^ angle m < r, of the curve mn t; then from the 

t^y^^ s common tangent rts, la^ off the tangential an- 

'^^^ gle sto^oi me curve t % o; making at the same 

time the chord t o, equal to 100 leet. 

N, B. — ^If running the curve by eye, use the 
tangential distances, instead of the angles. 

Article XV. — Radii. 

To find Hie radius corresponding to any given angle ofdeflexiony and to 
equal chords of any given length. 

Rule 1. Subtract the angle of deflexion from 180°, then say as nat. 
sine of angle of deflexion, is to nat. sine of halfihe remainder, so is the 
given chord to the radius required. 

Example. — Let the angle of deflexion be 2°, and the chord 100 feet, 
required the radius. 

Here 29 subtracted from 180°, leaves 178°, the half of which is 89°, 
and as 

Nat Sine of S^* « Nat. Bine of 69^ •• Chord « Radius 
•084899 ••999848 •• 100 feet • 2865 feet . 

Rule 2. The radius of 100 feet chords may be found approximately, hj 
dividing 5730 by the deflexion angle. This rule is very close for radii 
of not less than 500 feet. For 500 feet it gives y^^^^s of a foot too little; 
but is more approximate for larger radii. 

Example. — ^What is the radius to a deflexion angle of 2°, the chords 
being 100 feet long? 

Here, 5730 divided by 2, gives 2865 feet, the radius required. 

Article XVI. — ^Anglis of Deflexion. 

To find the angle of deflexion to any given radius, and to equal chords 
of any given length. 

Rule 1. Divide half the chord by the radius; the Quotient ^ill be the 
natural sine of one-half the angle of deflexion. Therefore, twice the angle 
corresponding to this sine, in the table of natural sines, vfiM be the angle 
of deflexion required. By this rule our table has been prepared. 
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Example. — Let the radius be 2865 feet, and the chord 100 feet; what 
"will be the deflexion angle ? 

Here, half the chord. 50 feet, divided by the radius, 2865 feet, gircs 
*01745; and the angle in the table corresponding to the nat. sine *01745 
is 1°, twice which is 2°, the deflexion angle required. 

Rule 2. The deflexion angle for 100 feet chords may be found approxi- 
mately by dividing 5730 by the radius. This is very close for curves 
over 500 feet radius. For 500 feet, it gives about 1 minute too little. 

Example. — What is the deflexion angle for a radius of 2865 feet, the 
chords being 100 each ? 

Here, 5730 divided by the radius 2865, gives 2^, the deflexion angle 
required. 

Article XVH.— Deflexion Distances. 

To find the deflexion distance {exactly) for any given raditiSy tthen ikt 
chords are 100 feet long. 

Rule. — Divide the constant number 10,000 by radius in feet; the quo- 
tient will be the deflexion distance required. 

Example. — WTiat is the deflexion distance to a radius of 5730 feet; 
the chords being 100 feet long ? 

Here, 10,000 divided by 5730 radius, gives 1-745 feet, the deflaxion 
distance required. 

To find the deflexion distance for any given radius^ and for equal chords 
of any given length. 

Ride. — Divide half the given chord by radius; the quotient will be the 
natural sine of one^half ihe deflexion angle; and dotd>te this natural sine, 
multiplied by the chord, will give the deflexion distance required. By 
this rule our table was prepared. 

Example. — As before, what is the deflexion distance to a radius of 
5730 feet; the chords being 100 feet long ? 

Here, half the chord, 50 feet, divided by radius 5730, gives -008726, 
which is the natural sine of half the deflexion angle. Now, -008726, 
multiplied by 2, gives -017452, which multiplied by the chord, 100 feet, 
gives 1-745 feet, the required deflexion distance, the same as in the pre- 
ceding^example. 

Article XVIII.^ — Tangential Angles. 

These may always be found by taking half the deflexion angle. Se« 
Article XVI. 

Article XIX. — Tangential Distances. 

To find the tangential distance corresponding to any given radius, and 
to equal chords of any given length. 

Rule. — First find the deflexion angle, by Artirfe XVI, one-half of 
this angle will be the tangential angle. Take from the table of nat. sines, 
that corresponding to one-half of the tangential angle. Then multiply 
double this sine by the given chord, for the tangential distance. By this 
rule our table was prepared. 

Example. — Let the radius be 2865 feet, and the chords 100 feet each; 
what will be the tangential distance ? 
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Here, we find by Article XVI, the deflexion angle 2® for a radius of 
2865 feet. Consequently the tangential angle, being one^half qf this, is 1^. 

The natural sine corresponding to 30 minutes, or one^half of this tan« 
gential angle, is by the table of sines, -008727; the double of which is 
•017454, which multiplied by the chord, or 100 feet, gives 1*745 feet for 
the tangential distance required. 

Article XX> — ^Ordinates. 

To find the middle ordinate to any given radius ^ and to any given chord. 

Rule 1. — From the square of the radius, subtract the square of half the 
chord; and take the square root of the remainder from the radius, for the 
middle ordinate. 

Example. — What is the length of the middle ordinate ^, fig. 6, Art. V, 
the radius being 819 feet, and the chord a b 100 feet? 

Here, the square of 819 is 670761; and the square of 50, (half the 
chord,) is 250J; which, being subtracted from the former, leaves 668261; 
the square root of which is 817*472; which taken from the radius 819^ 
leaves 1*528 feet, the required middle ordinate, t, 

Bule 2. — Subtract the tabular cosine of half the angle of deflexion froin 
1; and multiply the remainder by the radius. 

Example, — Same as foregoing, namely, radius 819 feet; angle of de- 
flexion 7^, to chords of 100 feet. What will be the length of the middle 
ordinate ? 

Here, tabular cosine of 3J° (one-half the angle of deflexion) is •998136; 
which subtracted from 1, leaves '001865; which multiplied by 819, t^ 
radius, gives 1*527, the middle ordinate required. 

Article XXI. 

Having given the middle ordinate d e, fig. 18, it is required to find ang 
other oncy as i n. 

Rule 1. — Having first found the middle 
ordinate d e, subtract it from the radius, the 
remainder will be e c; then from the square 
of the radius c i, subtract the square of the 
distance o f, whi« h the required ordinate i ti, 
is from the middle ordinate d e, and extract 
the square root of the remainder. This square 
root will be o c. From this square root o c, 
subtract e c;the remainder will be oe, which is equal to i ti, the required 
ordinate. 

Example. — The middle ordinate of a 100 feet chord to a radius of 819 
being 1*528 feet, it is required to find the length of an ordinate 20 feet 
from the middle one. 

Here, the middle ordinate d e, 1*628, subtracted from the radius 81S^ 
leaves e c, 817*47 -2. The square of the radius is 670761; and the sqaaie^ 
of :20 (the distance of the required ordinate from the middle one) is 400; 
which taken from 670761, leaves 670361; the square root of which 1^ 
818*756 or o c; from which take e c, or 817*472, and the remainder 1-284 
will be e, which is equal to i n, the required ordinate. 

Vol. XXI^-^Thies Btmiu^— No. 6.— JvIib, 1861. 89 
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Rule 2. — ^Multiply the ordinates of a 1® curve by the deflexion angle 
of the curve whose ordinates are required, (chords being 100 feet.) This 
is a sufficiently close approximation for curves of not less than 500 feet 
radius; and for placing ordinates far guiding the excavations and embfrnk- 
merUsj it is close enough for the smallest curves in our table. 



Radii, 4rC'tfor Laying out Curves with a Chain or Chord of 100 fiei. 
Tangential Angle is always onfi-half of the Angle of Deflexion. 
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5 


•073 


35 


1599-0 


6-253 


8-127 


15 


433-4 


23-07 


11-56 


1 


•146 


40 


1563.0 


6-398 


3-199 


30 


425-5 


23-61 


1177 


6 


.218 


45 


1528^0 


6-544 


3-272 


45 


417-7 


23-94 


1199 


1 


•291 


50 


1495-0 


6-689 


3-345 


14 


410-3 


24-37 


12-21 . 


7 


•S64 


65 


1463-0 


6-835 


3-418 


16 


403-1 


24-81 


12-43 


2 


•436 


4 


1433-0 


6-980 


3-490 


30 


390-2 


25-24 


12-65 


7 


•609 


15 


13480 


7-416 


3-708 


46 


389-6 


26-67 


12-86 


13 


•582 


30 


1274-0 


7-853 


3-927 


15 


383-1 


26-11 13-061 


18 


•654 


45 


1207-0 


8-289 


4-145 


16 


376-9 


26-52 13^) 


13 


•727 


5 


1146-0 


8-722 


4-361 


30 


370-8 


26-94 ! 13^1 


10 


•800 


15 


1092-0 


9-159 


4-679 


45 


3650 


27-37 


13-73 


5 


•873 


30 


1042-0 


9-595 


4-798 


16 


359-3 


27-83 


13-96 


10 


•945 


45 


996-8' 10-030 


5-015 


30 


348-4 


28-70 


14-38 


16 


1-018 


6 


955.4 


10-470 


5-235 


17 


338-3 


29-56 


14-82 


)i 


1-091 


15 


917-0 


10-900 


6^450 


30 


328-7 


30-43 


15-25 


17 


M64 


30 


8820 


1 1-340 


6670 


18 


319-6 


31-29 


15-69 


r2 


1^236 


45 


849-3 


11-780 


5^890 


30 


311-0 


3260 


16-12 


L8 


1-309 


7 


819-0 


12-210 


6^106 


19 


302-9 


33-01 


16-56 


>3 


l-?82 


15 


790-8 


12-640 


6-320 


30 


295-3 


33-87 


16-99 


)8 


1-454 


30 


764-5 


13-080 


6-540 


20 


287-9 


3473 


1743 


)4 


1^527 


45 


739-9' 13-510 


6^755 


21 


• 274-4 


36-14 


18-30 


)9 


1^599 


8 


716-8 


13-950 


6-975 


23 


262-0 


38-16 


19-17 


15 


1-C73 


16 


6951 


14-380 


7^190 


23 


250-8 


39-87 


20-02 


)0 


1^746 


30 


674-6 


14-810 


7-405 


24 


240-5 


41-68 


20-91 


35 


1-818 


45 


655-5 


15-^50 


7-625 


25 


231-0 


43-28 


21-77 


31 


1-891 


9 


637-3 


15-680 


7-840 


26 


222-3. 


44-98 


22^ 


ze 


1-963 


15 


620-2 


16.120 


8-060 


27 


214-2' 


46-68 


23-51 


n 


2036 


30 


603-8 


16-550 


8-275 


28 


2C6-7 


48-38 


24-37 


17 


2-109 


45 


588-4 


16-990 


8-495 


29 


199-7 


50-07 


25-24 


531 2-182 


10 


673-7 


17-430 


8-715 


30 


193-2 


61-76 


26-11 


S8 


2-254 


15 


559-7 


17-870 


8-935 


31 


187-1 


63-45 


26-97 


53 


2-327 


30 


646-4 


18-300 


9-160 


32 


181-4 


6613 


27-83 


99 


2-399 


46 


533-8 


18-730 


9-365 


33 


176-0 


66-80 


28-70 


14 


2^472 


11 


521-7 


19-170 


9-585 


34 


1710 


58-47 


29-56 


90 


2^545 


\l 


510-1 


19-610 


9-805 


35 


166-3 


60-14 


3042 


35 


2-618 


3C 


499-1 


20-050 


10-030 


36 


161-8 


61-80 


31-29 


BO 


2-690 


M 


488.5 


20-500 


10-250 


37 


167-6 


63-46 


3215 


26 


2-763 


12 


478-3 


20-940 


10-470 


38 


163-6 


65-11 


.33-01 


71 


2-836 


\l 


468-7 


21-360 


10-690 


39 


149-8 


66-76 


33-87 


17 


2-909 


3C 


459-.'3 


21-790 


10-900 


40 


146-2 


6840 


34-73 


62 


2-981 


4£ 


► 450-3 


22-210 


11-120 
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3-064 


13 


441-7 


22-640 


11-340 
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Ordinateafor Laying Out Curves. 


Ordinatea 5 feet apart. Chord 100 feet. 


Deflexion Angle 
in dcg^cfi and 
minutes. 


Distances of the Ordinatos from the End of the 100 feet Chord. | 


Middle 




















60 feet 46 feet. 


40 feet. 


35 feet. 


30 feet 


26 feet. 


20 feet 


15 feet 


10 feet 6 feet 








Ungth 


9 of Ordinates in Feet. 








• 6 


•018 


-018 


•017 


•016 


•016 


•014 


•012 


1 

•009 


•006 


•003 


10 


-036 


•036 


•036 


•033 


•031 


•027 


•023 


•019 


•013 


•007 


15 


•054 


-064 


•052 


•049 


•046 


•041 


•036 


•028 


•019 


•010 


20 


•073 


•072 


•070 


•066 


•061 


•066 


•047 


•037 


•026 


•014 


25 


•091 


•090 


•087 


•082 


•076 


•068 


•058 


•046 


•032 


•017 


30 


•109 


•108 


•106 


•099 


•092 


•082 


•070 


•055 


•039 


•020 


35 


•127 


•126 


•123 


>116 


•108 


•096 


•082 


•066 


•046 


•024 


40 


•145 


•144 


•140 


•133 


•123 


•110 


•093 


•074 


•052 


•027 


45 


•163 


•161 


•167 


•149 


•137 


•123 


•106 


•083 


•058 


-031 


50 


•182 


•180 


•176 


•166 


•163 


•138 


•117 


•092 


•066 


•034 


55 


•200 


•198 


•192 


•182 


•168 


•151 


•128 


•102 


•071 


•038 


1 


•218 


•216 


•209 


•198 


•183 


•164 


•140 


•111 


•078 


041 


5 


•236 


•234 


•226 


•216 


•198 


•178 


•152 


•120 


•086 


044 


10 


•264 


262 


•244 


•231 


•214 


•191 


•163 


•130 


•091 


048 


15 


•273 


•270 


•261 


•248 


•229 


•205 


•176 


•139 


•098 


•061 


20 


•291 


•288 


•279 


•264 


•244 


•218 


•187 


•148 


•104 


•056 


25 


•309 


-306 


•296 


•281 


•269 


•232 


•198 


•157 


•111 


068 


30 


•327 


•324 


•314 


•297 


•275 


•246 


•210 


•167 


•117 


062 


35 


•345 


•342 


•331 


•314 


•290 


•259 


•221 


•176 


•124 


•066 


40 


•364 


•360 


-.349 


•330 


•305 


•273 


•233 


•185 


•130 


•069 


46 


•382 


•378 


•366 


•347 


•321 


•287 


•246 


•195 


•137 


072 


50 


•400 


•396 


•384 


•364 


•336 


•300 


•256 


•204 


•144 


076 


55 


•418 


•414 


•401 


•380 


•351 


•314 


•268 


•213 


•160 


079 


2 


•436 


•432 


•419 


•397 


•366 


•327 


•280 


•222 


•167 


083 


5 


•454 


•450 


•436 


•413 


•382 


•341 


•291 


•232 


•163 


086 


10 


•473 


•468 


•464 


•430 


•397 


•366 


•303 


•241 


•170 


089 


15 


•491 


•486 


•471 


•446 


•412 


•368 


•315 


•260 


•176 


093 


20 


•609 


•504 


•489 


•463 


•428 


•382 


•326 


•260 


•183 


096 


25 


•627 


•622 


•606 


•480 


•443 


•396 


•338 


•269 


•190 


100 


30 


•645 


•640 


•624 


•496 


•468 


•409 


•360 


•278 


•196 • 


103 


36 


•564 


•658 


•641 


•613 


•474 


•423 


•361 


•288 


.203 • 


107 


40 


•582 


•676 


•559 


•629 


•489 


•436 


•373 


•297 


.209 


110 


45 


•600 


•594 


•676 


•646 


•504 


•460 


•384 


•306 


•216 


114 


50 


•618 


•612 


•694 


•662 


•619 


•464 


•396 


•315 


•222 


117 


55 


•636 


•630 


•611 


•679 


•636 


•477 


•408 


•325 


•229 


121 


3 


•654 


•648 


•629 


•696 


•650 


•491 


•419 


•834 


•236 • 


124 


5 


•673 


•666 


•646 


•612 


•565 


•604 


•431 


•343 


•242 


128 


10 


•691 


•684 


•664 


•629 


•681 


•618 


•443 


•353 


•249 


131 


16 


•709 


•702 


•681 


•646 


•696 


•632 


•464 


•362 


•256 


134 


20 


•727 


•720 


•699 


•662 


•611 


•546 


•466 


•371 


•262 


138 


26 


•746 


•738 


•716 


•678 


•627 


•569 


•478 


•380 


•268 


141 


30 


•764 


•756 


•734 


•696 


•642 


•673 


•489 


•390 


•276 


146 


36 


•782 


•774 


•761 


•711 


•657 


•686 


•601 


•399 


•281 


'148 


40 


•800 


•792 


•769 


•728 


•673 


•600 


•512 


•408 


•288 


162 


45 


•818 


•810 


•786 


•744 


•688 


•613 


•624 


•418 


•294 


■156 


50 


•836 


•828 


•804 


•761 


•703 


•627 


•636 


•427 


•301 


•159 


55 


•864 


•846 


•821 


•778 


•718 


•641 


•647 


•430 


•308 


•162 


4 


•878 


•864 


•839 


•794 


•734 


•664 


•669 


•446 


•314 


•166 


15 


•927 


•918 


•891 


•644 


•780 


•696 


•694 


•473 


•834 


•176 


30 


•981 


•972 


•944 


•893 


•826 


•736 


•629 


•501 


•364 


-186 


45 


1^086 


1-026 


•996 


•913 


•871 


•777 


•664 


•529 


•378 


•196 


5 


1^091 


1^080 


1^048 


•993 


•917 


•818 


•699 


•667 


•898 


•207 
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Ordifuae$fcr Laying Out Curves. 


Ordinatei 5 feet apart. Chord 1 00 feei. 




Deflexion Angle] 
in degrees and 
minutes. 




Distances of the Ordinates from the end of the 100 feet Chord. 




1 
I 


Middle 




















50 feet. 


45 feet 


40 feet. 


35 feet. 


30 feet. 


25 feet. 


20 feet. 


15 feet. 


lOfeeL 


5fecC 


I 
\ 








Lengths of Ordinates in feet. 








v« 


/ 
15 


M46 


1-134 


1-100 


1-042 


-963 


•859 


-734 


•585 


•413 


^217 ' 




30 


1-200 


1-188 


1-163 


J-092 


• 1-009 


-900 


•769 


•613 


-432 


•2S8 1 




45 


1-255 


1-242 


1-205 


1-141 


1-056 


-941 


•804 


'640 


•462 


-238 


1 


6 




1-309 


1-296 


1-258 


1191 


1-100 


•982 


•839 


•668 


•472 


•249 






15 


1-364 


1-350 


1-310 


1-240 


1-146 


1-023 


-874 


-696 


•492 


•259 






30 


1-419 


1-404 


1-362 


1-290 


1-192 


1-064 


•909 


•724 


•511 


•269 






45 


1-473 


1-458 


1-415 


1-339 


1-238 


1*105 


•944 


-752 


-531 


•280 




7 




1-528 


1-512 


1-1C7 


1-389 


1-284 


1-146 


•979 


•779 


•551 


-290 






15 


1-582 


1-566 


1-520 


1-438 


1-330 


1-187 


1-014 


-807 


-570 


-301 






30 


1-637 


1-620 


1-572 


1-488 


1-376 


1-228 


1-048 


•835 


-590 


•311 






45 


1-692 


1-674 


1-624 


1-5G7 


1-421 


1-269 


1-083 


•863 


•610 


-321 




's 




1-746 


1-728 


1-677 


1-587 


1-467 


1-310 


1-118 


-891 


-629 


-333 






15 


1-801 


1-782 


1-729 


1-636 


1-613 


1-351 


M63 


•918 


•649 


•342 






30 


l-8f)5 


1-836 


1-782 


1-686 


1-559 


1-392 


1-188 


-946 


•669 


-3S3 






45 


1-910 


1-890 


1-834 


1-735 


1-605 


1-433 


1-223 


-974 


•689 


-363 




.9 




1-966 


1-944 


1-886 


1-785 


1-661 


1-474 


1-258 


1-002 


•708 


-373 






15 


2-019 


1-998 


1-939 


1-834 


1-696 


1-515 


1-293 


1-030 


■728 


384 






30 


2-074 


2052 


1-991 


1-884 


1-742 


1-556 


1-328 


1-057 


•748 


-394 






45 


2-128 


2-106 


2044 


1-933 


1-788 


1-597 


1-363 


1-085 


•767 


•405 




10 




2-183 


2-161 


2-096 


1-987 


1-834 


1-637 


1-398 


1-114 


•787 


•415 






16 


2-238 


2-215 


2-148 


2-037 


1-880 


1-678 


1.433 


M42 


•807 


•425 






30 


2-292 


2-269 


2-201 


2-087 


1-926 


1-719 


1.468 


M70 


•827 


•436 






45 


2-347 


2-323 


2-254 


2-136 


1-972 


1-761 


1.603 


M98 


-846 


-416 




n 




2-401 


2-377 


2-306 


2-186 


2-018 


1-802 


1'538 


1^226 


•866 


•457 






15 


2-456 


2-432 


2-359 


2-236 


2-064 


1-843 


1-674 


1-254 


•886 


•467 






30 


2-511 


2-486 


2-411 


2-286 


2-110 


1-884 


1-609 


1-282 


-906 


-478 






45 


2-566 


2-540 


2-464 


2-336 


2-156 


1-926 


1-644 


1-310 


-926 


•488 




13 




2-620 


2-594 


2-516 


2-386 


2-203 


1-967 


1-680 


1-339 


-946 


•499 






15 


2-675 


2-649 


2-569 


2-436 


2-249 


2-008 


1-715 


1-367 


•966 


•509 






30 


2-730 


2-703 


2-621 


2-485 


2-295 


2049 


1-760 


1-395 


•986 


•520 






45 


2-785 


2-757 


2-674 


2-535 


2-341 


2-091 


1-785 


1.423 


1-005 


•530 




13 




2-839 


2-811 


2.726 


2-585 


2-387 


2-132 


1-820 


1-451 


1-025 


-541 






15 


2-894 


2-865 


2.779 


2-635 


2-433 


2-173 


1-856 


1-479 


1-045 


•551 






30 


2-949 


2-920 


2.832 


2-685 


2-479 


2-214 


1-891 


1-507 


1-066 


•562 






45 


3.000 


2-974 


2.884 


2-735 


2-526 


2-256 


1-926 


1-6.36 


1-085 


-572 




14 




3-058 


3-028 


2.937 


2-785 


2-571 


2-297 


1-961 


1-564 


1-105 


-683 






15 


3-113 


3-082 


2-989 


2-834 


2-618 


2-338 


1.996 


1-592 


1-124 


•593 






30 


3-168 


3-136 


3-042 


2-884 


2-664 


2-379 


2.031 


1-620 


1-144 


•604 






45 


3-222 


3-191 


3-094 


2-934 


2-710 


2-421 


2-067 


1-648 


1-164 


-614 




16 




3-277" 


3-245 


3-147 


3*984 


2-756 


2-462 


2-102 


1-676 


1-184 


-625 






15 


3-332 


3-299 


3-200 


3-034 


2-802 


2-503 


2-137 


1-704 


1-204 


•635 






30 


3387 


3-354 


3-262 


3-084 


2-848 


2-544 


2-172 


1-732 


1-224 


•646 






45 


3442 


3-408 


3-306 


.3-134 


2-895 


2-586 


2*208 


1.760 


1-244 


•656 




16 




3-496 


3-462 


3-358 


3-184 


2-941 


2-627 


2-243 


1-789 


1-264 


•667 






30 


3-606 


3-571 


3-463 


3-284 


, 3.033 


2-710 


2-314 


1-845 


1-304 


•688 




17 




3.716 


8-680 


3-569 


3-384 


3.126 


2-792 


2-384 


1-902 


1-344 


•709 






30 


3-826 


3-788 


3-674 


3*484 


3-218 


2-875 


2-455 


1-968 


1-384 


•730 




18 




8-935 


3-897 


3-779 


3-684 


3-310 


2-958 


2-526 


2-014 


1-424 


-751 






30 


4-045 


4-006 


3-886 


3-684 


3-403 


3-040 


2-696 


2-071 


1-464 


•772 




19 




4-155 


4-115 


3-990 


3-784 


3-495 


3-123 


2-666 


2-127 


1-504 


•793 






30 


4-265 


4-223 


4-096 


3-884 1 3-688 


3-206 


2-737 


2-184 


1-544 


•814 




20 




4-375 


4-332 


4-201 


3-984 1 3.680 


3-288 


2-808 


2.240 


1-683 


•836 
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Ordinate for 


Laying Out Curves. 


Ordinaies 5 fut apart. Chord 100 


feet. 


Deflexion Angle 
in degrees and 
minutes. 


Distances of the Ordinates from the end of the 100 feel Chord. 


Middle 




















5 J feet 


45 feet. 


40 feet. 


35 feet. 30 feet 


25 feet 


20 feet 


15 feet 


lO^feet 


5 feet 






Lengths 


of Ordinates in feet 


o / 

21 


4-595 


4-549 


4412 


4-184 


8-864 


3.464 


2-950 


2-353 


1-663 


•879 


32 


4*815 


4-768 


4-624 


4-386 


4-050 


3.620 


3-093 


2-467 


1-744 


-922 


23 


5035 


4-986 


4-836 


4-587 


4-237 


8-786 


3-236 


2-581 


1-824 


•965 


24 


6-256 


5-204 


5-048 


4-789 


4-423 


3-952 


3-379 


2-695 


1-905 


1-008 


35 


5-476 


5-422 


5-260 


4-989 


4-609 


4-119 


3-622 


2-809 


1-986 


1-051 


26 


5-697 


5-642 


5-473 


5-192 


4-798 


4-286 


3-665 


2-924 


2-068 


1-094 


27 


5-918 


6-860 


5-685 


5-393 


4-984 


4-464 


3-808 


3-039 


2-150 


1-137 


28 


6-139 


6-079 


6-898 


5-695 


5-171 


4-622 


3-962 


3-154 


2-232 


1-181 


39 


6*361 


6-298 


6^110 


6-796 


5-357 


4-790 


4-095 


3-269 


2-314 


1-224 


30 


6-582 


6-517 


6-323 


5-999 


5-544 


4-958 


4-239 


3-385 


2-396 


1-268 


31 


6-804 


6-737 


6^537 


6-202 


5-733 


6-127 


4-384 


3-602 


2-481 


1-312* 


3» 


7-027 


6-957 


6-751 


6-406 


6-922 


5-297 


4-530 


3-619 


2-566 


1-356: 


33 


7-249 


7-178 


6-965 


6-609 


6-111 


5-467 


4-676 


3-737 


2-649 


1-401| 


34 


7-472 


7-398 


7-179 


6-813 


6-300 


6-637 


4-822 


3-854 


2-738 


l-445i 


35 


7-694 


7-619 


7-393 


7-017 


6-489 


6-807 


4-968 


3-972 


2-817 


, 1-49Q1 


36 


7-918 


7-841 


7-609 


7-222 


6-679 


6-978 


5-115 


4-090 


2-901 


1-63$ 


37 


8143 


8-063 


7-825 


7-427 


6-870 


6-149 


5-262 


4-209 


2-985 


1-581! 


38 


8-367 


8-286 


8-041 


7-633 


7-060 


6-320 


5-410 


4-327 


3-069 


1-626- 


39 


8-592 


8-508 


8-257 


7-838 


7-251 


6-491 


6-667 


4-446 


3-163 


1-672 


40 


8-816 


8-731 


8-474 


8-044 


7-442 


€-663 


6-705 


4-665 


3-238 


1-718 



It is sometimes convenient in preliminary locations, to lay ofi* ciUTet. 
by chords longer than 100 feet. For in- Fig. 19. 

stance, in fig. 19, instead of running from ^ — ^ 

a by chords ah^b c, c d, &c., of but 100 
feet, points dfg^ &c., may be obtained 
\?ith less trouble by using three times the 
tangential or deflexion angles of the table, 
(asUie case roaybe,)and employing chords 
a d, d y, y g, &c., nearly three times as 
long as the chords ab^hc^ &c.; or if a d, 
djl/gj be either 2 or 4 stations apart, 
then 2 or 4 times the tangential and de- 
flexion angles would be used; and chords 
nearly 2 or 4 times 100 feet in length. 

The following table contains the precise length of chord required To 
subtend respectively 1, 2, 3, or 4 stations. It is seldom desirable to ek» 
ceed the latter limit.. 

83* 
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Civil EngineeriTig, 

Talk of Chords. 



\i 


'ff S 


.S 


® .2 






a ^ 


o .2 


Length of Chord in &et S «2 


Length of Chord in 


feet 


1^ 


bo^ 


^1 S'«l 










requiied to lubtond. 






required to subtend 


4sU'n 




1 sta'n 3 sta*n! 


3 8ta*n 


4sta'n 






1 sta'n 


2 sta'n 3 sta'n 


67WW) 


!• 


100 


200-0 


300-0 


400-0 


995-4 


6» 


100 


199-7 


298-8 


397-3 


«584-0 




100 


200-0 


300-0 


399-9 


917-0 


} 


100 


199-7 


298-7 


397-0 


8820-0 




100 


200-0 


300-0 


399.9 


882-0 


h 


100 


199-7 


298-6 


396-7 


3274-0 


100 


200-0 


300-0 


399-8 


849-3 


i 


100 


199-6 


298-5 


396-5 


2865-0 


«• 


100 


200-0 


299-9 


899-7 


819-0 


7» 


100 


199-6 


298-4 


396-2 


1647*0 




100 


200-0 


299-9 


399-6 


790-8 


\ 


100 


199-6 


298-3 


396-0 


rK99-0 




100 


2000 


299-8 


399-5 


764-5 


1 


100 


199-6 


298-2 


395-7 


j»oe4-o 


100 


200-0 


299-8 


899-4 


739-9 


' 


100 


199-6 


298-1 


396-4 


1910-0 


3» 


100 


200-0 


299-7 


399-3 


716-8 


8* 


100 


199-6 


298-0 


395-1 1 


1769-0 




100 


200-0 


299-7 


399-2 


695-1 


i 


100 


199-5 


297-9 


394-8 1 


1687-0 


• jf 


100 


200-0 


299-6 


399-1 


674-6 


i 


100 


199-6 


297-8 


394-5 1 


16^0 


100 


200-0 


299-6 


399-0 


655-5 


i 


100 


199-4 


297-7 


394-3 


1438-0 


40 


100 


199-9 


299-6 


398-9 


637-3 


90 


100 


199-4 


297-5 


394-1 


1348-0 




100 


199-9 


299-5 


398-7 


620-2 


i 


100 


199-4 


297'4 


393-7 


l«74-0 




100 


199-9 


299-4 


398-5 


603-§ 


4 


100 


199-3 


297-3 


393-2 


1207-0 




100 


199-9 


299-3 


398-3 


588-4 


i 


100 


199-2 


297-2 


39S-S 


1 146-0 


50 


100 


199-9 


299-2 


398-0 


673-7 


lO** 


100 


199-2 


297-0 


39S-4 


10920 




100 


199-8 


299-1 


397-8 


For radii less Ihaii 573-7 feet, it 


A never 


t04«-0 


1 


lOo 


199-8 299-0 397-6 


required to use longer chorda than 100 feet. | 


996-8 


100 


199-7 298-9 397-5 






1 



When this method of laying out curres by long chords is used, the in- 
strument should be moved to each successive point after it is determined, 
in order to fix. the next one, instead of attempting to obtain more than one 

Iioint from one position of the instrument; because ^hen the chords are 
onger than one chain, they cannot be measured in the right direction bj 
eye, but must be guided by the instrument. 

It must be especially home in mind, that only the tangential and de- 
flexion arigles increase in the same proportion as the number of 100 feet 
(Stations subtended by the long chord. Therefore, these long chords can- 
not be used for laying out curves by^ eye^ as their tangential and deflexion 
disUmces are not known. 

When it is required to use long chords for turning a curve 6y eye, they 
must be composed of a number of whole chains^ being made, say 200, 300, 
or 400, &c. feet in length The tangential and deflexion distances of curves 
of more than 500 feet radius, may then be assumed in practice, to in- 
crease as the squares of the number of chains in the length of the long 
chord. For instance, to lay ofl* a 5° curve by chords of 200, 300, or 
400 feet iu length, the tangential and deflexion distances of the table 
must be multiplied by 4, 9, or 16, as the case may be. In this case the 
tangential and deflexion angles are unknown. 

This is not otathematicaily correct, but will answer in practice for the 
curves on a canal or common road, where great nicety is not needed. 

The only proper instrument for running lines of survey, is the transd 
furnished with a compass, and with a revolving telescope. The deflexions 
being measured in amgleSj serve as a check to the numerous sources of 
error to which tbe compass is liable, arising from local attraction, 
electrical action in the glass eover^ diurnal variation, &e«, &c. Besides^ 
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vhea the compass alone is used, it is. necessary to test every course or 
bearing from each end of each station; and this involves much loss of time. 
The following is a good form of field book for the transit and compass 
combined : 

SUUon. I Di-»«. I ^Total^. | C«^ \ ^^^ | B«n.A. 

In every locating party, there should be one person vrhoiie duty is to 
take and record the transverse slopes of the ground at each station* 
His observations will usually extend to from 50 feet to 100 yards on each 
side of the centre stakes; depending on a variety of circumstances of 
locality which cannot be alluded to here. In preliminary locations 
these slopes need not be taken with very great nicety, as they will be 
used chiefly for ascertaining approximately the amount of excavation and 
embankment, by a rapid process, which will be described in a paper on 
that subject in the next number of the Journal. 

After the final location is made, the slopes should be taken again with 
great care, to quarters of a degree, but need not extend beyond the 
width actuallv occupied by the road. Their use in this second operation, 
will be for determining the cubic contents with more precision than 
before for final estimates, and also for obtaining the positions of the 
side-stakes. 

Shoukf the duty of recording these slopes devolve upon the compass 
man, (which it should not,) it will be necessary to add Pig. 30. 
another column to his field book, after that containing ^ „ 

the deflexions. In this column he will insert the slopes, --^..-'•oS tqT 
thus, (Fig. 20,) the circle representing the centre stake. ^^^ 
The degrees of slope are written abore the lines; and the distance in feet 
to which they extend, below. 

The slopes are taken by laying a long rod on the ground, at right 
€mgles to the line of survey, as nearly as mriy be, by eye; and measuring 
the angles by means of a small slope instrument placed upon tlie rod* 
These are made by most of our instrument makers. 



Translated for the Journal of the Franklin Imtitate. 
Apparabis of M. G&oETARsybr Measuring Inaccessible Distances, 

The apparatus for measuring inaccessible distances of M. Groetars, 
^ho is a captain of the Belgian engineers, is founded upon the well 
known theory, that if from the right angle of any right angled triangle, 
a perpendicular be let fall upon the hypothenuse, this perpendicular is a 
mean proportional between the segments of the hypothenuse; whence it 
follows, that if the length of this perpendicular and one of the segments 
be known, a simple arithmetical calculation will give the other segment. 
Suppose then such a triangle traced on the ground; the inaccessible point 
whose distance is to be known being at one of the angles, and two 
observers, the first at the right angle, the other at the foot of the perpen* 
dicular, which is measured by a cord of constant length stretched between 
them, each observer being furnished with a reflecting quadrant fixed so 
ts to give a right angle. Each observer takes the inaccessiUQ point for 
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one object. The observer at the foot of the perpendicular will bare 
for his second object the image of the observer stationed at the right 
rnigle, >vhile the target is slid along the prolongation of the line from die 
foot of the perpendicular to the inaccessible point, until it forms its 
image in the instrument of the observer at the right angle; the distance 
of this target from the foot of the perpendicular then gives one segment 
of the hypothenuse, the other being the distance sought. — BtUl. de la 
Soci&e (P Encouragement pour Plndustrie Jfatximale^ Jamner^ 18&1^ 



AMERICAN PATENTS. 



List of American Patents which issued from April 22, to May \% 1851, (dt£i&- 
n've,) with ExempUJicatums by Charles M.. Kbllxr, Uiit Chief Examiner tf 
Patents in the U. S, Patent Office. 

46. For an Improvement in Means of Renovating, and Correcting Sight g Janatfan 

Ball, City of New York, April 22. 
Claim. — ^*'What I claim as my invention, is the cups and caps, to prodnoe a pmsne 
upon the periphery, in case of old age, or front of the eye, in case of near sight, whadl 
will increase or diminish its convexity, as the nature of the case may require, with tfaeb- 
application as set forth in the accompanying specifiations and drawings, using for dnt 
purpose any of the materials named in the above specifications.'' 

47. For an Improvement in Cooking Stoves; Charles W. Grannis, Gowanda, New Toifc, 

April 22. 

Claim, — ^''What I claim as my invention, is, let, the arrangement of the flues ndiich 
conduct the heated air to the space under the oven bottom, from which it is discharged inta 
the oven at the corners thereof, and without any enlargement to permit the expansion of 
the air before it reaches the oven, as described, when this is combined with the amngement 
of fire fiues on each side thereof, as described,, whereby the air passing to the oven, is heat- 
ed along the whole distance of its passage, by the products of combustion firom the fire 
place as described. 

"2d, I also claim as my invention, the heating of the air in its passage through the-back 
hot air chambers, by combining with such air chambers and the main fire flues, the branch 
of fire flues, which pass back of the said air chambers, substantially as described." 

48. For an Improvement in Machines for Gutta Pereha 7\tbing and Covering Wtre,- 
James Reynolds, City of New York, April 22. 

"The nature of my invention refers to the formation of tubes of any plutie material, with 
or without wires throughout them, and consists in reducing to a fluid or partly fluid state, 
by the application of heat, a band or strip of the plastic substance, whidi is fed into the 
utomach of the machine by friction rollers, and delivered through a suitable mould tnb^ 
that, together with its mandril, or wire guide, are situated at right angles or other similar 
position with relation to the feed rollers." 

Claim, — ^** What I claim as my invention^ i» the use ibr the purposes specified of fted 
rollers C C, in combination with the stomach G G, having a Up or month a, airangedand 
operating substantially as shown and described.'* 

49. For an Improvement in Machines fsr Stretching Leatherr Btmdibrd ICowe, Albany, 
New Yo^, April 22. 

Oldtfli.-^'*! claim the method ot device of stretdiing leather, especially for belting, by 
the use of apparatus so arranged, that after a piece of leather has received, by an 
equable strain applied to its ends, for their whole width, the proper stretch that the ma» 
terial can bear on or along one edge thereof, if it be found that the other edge and parts 
iatermedate between it and the first edge, (from the difierence in quality of fibre,) has not 
received its yteper tensiout the fiicther stxetehing of the first side shell be stopped^ whQsW 
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.bjr the application of the mechanical stress, at the other edge of the leather, it and the 
ports between it and the first side, shall be duly stretched, substantially in the manner set 
forth in this specification. 

"I claim the holding board as essential in all leather stretching apparatus, where it can 
be applied, in keeping the material, whilst being stretched, from contracting in width and 
becoming defective thereby. 

<*I claim the holding board with its clamps and wedges, in combination with the appa- 
ratus for stretching, for the uses and purpoi>es substantiaHy as set forth in the above speci- 
fication." 



50. For an Improvement in Clogs or PaUeru; Charles W. Steams, Springfield, Massa- 
chusetts, April 22. 
Claim, — ^'* What I claim, therefore, as my invention, is the application of an elastic loop^ 
or strap, attached to the sole piece, and going around the heel, substantially as in the 
manner above described." 



61. For an Improvement in Machine* for Stretching Leather; William Strevell and 
Daniel Brown, Albany, New York, April 22. 

^The object of this improvement is, whenever material (as belting leather) whose fibres 
possess different tensile properties in the direction of their length, are subjected to the 
operation of stretching, the more yielding part on one side of the centre of the rod may 
receive the greater stretch, by the drawing down of the side of the clamp, which is on the 
other side of the centre, by the less yielding parts of the material.'' 

Claim, — "We claim the construction of the stretching apparatus, by connecting the 
free rod to the clamp, by entering the end or tenon of the rod into a mortice with angular 
sides, and securing them together by a pivot pin, substantially as set forth in this specifi- 
eation." 



52. For an Improved Apparatus for Rolling Tapered Metallic Rods,' William Clay> 
Clifton Lodge, England, April 22. Patented in England, December 16, 1848. 

"My invention consists in the adaptation to rolling machinery, of pistons bearing againal 
confined columns of water, or other non-elastic fluid, the ends of the piston rods mantain* 
ing or affording the means of keeping the bearings of the rollers from shifting their posi- 
tions^ excepting as the columns of water are allowed to relax their resistance, by a slow 
and gradual escape of the fluid from the cylinder or chamber through an adjustable valve.*' 

Claim. — "What I claim as my invention, is permitting the rollers to recede from each 
other by means of the hydraulic apparatus, constructed and arranged substantially as 
described. 

"And secondly, the adjustable screw k, fig. 1 and 2, in conjunction with the apparatue 
claimed above, whereby bars of m^tal are enabled to be rolled tapered for a portion of their 
length, and parallel for the remaining part thereof." 



53. For an Improvement in Sato Mills/ Lemuel Hedge, Assignor to George W. Hedge, 
Brooklyn, New York, April 22. 

"The nature of my invention consists in so arranging and combining the machinery, as 
to prevent the necessity of straightening and straining longitudinally any other part of the 
saw, excepting that portion of it which is at the time at work." 

Claim. — "What I claim as my invention, is the method substantially as herein describ- 
ed, of driving belt saws by the firiction surface of two cylindrical pulleys or drums, which 
gripe the saw plate below the wood which is being cut, but at some part of its tangent line, 
so that the strain to which it must be subjected in cutting, to keep it in the line of the tan- 
gent, shall not be at any part of its curved path; but this I only claim, in combination 
'with straining rollers, which gripe the saw above the lumber on which it acts, the said roll- 
ers being controlled by a brake, or the equivalent thereof, substantially as described, where- 
by the saw during its action is kept in a strained condition along its entire line of action, 
that it may cut in a straight line, and to avoid its being under tension where the fiexions 
take place along the curved portions of its track, as specified. 

. "I also claim in combination with the mode herein specified, of driving a belt saw by 
means of cylindrical rollers or pnlleys, the employment of a belt passing around the outer 



Digitized by 



Google 



382 .American Patents. 

one of the said driving rollers, and applied to the outer sur&ce of the saw, when it i 
around the lower deflecting or guide pulley, substantially as herein described, by : 
of which the saw is bent, by the pressure of the belt applied to its outer sur&ce, instead of 
being communicated throagh the metal itself-— thus avoiding, in a great measure, the im- 
dency to break the metal. 

"And finally, I claim in combination with the mode, substantially as herein described, 
of driving a belt saw, the employment of fenders or scrapers interposed between the driving 
rollers and the wood to be sawed, and placed each side of the saw, b» described, to catdi 
the sawdust, and conduct it away from the bight of the driving rollers or the saw, and 
thus avoid clogging." 



64. For an Improvement in Coffee Roasters; Edward Whitelcy, Boston, Massachiisett^ 
April 22. 
Claim. — "What I claim is the combining or arrangement of the fire plaee, or t^sv^ 
ber of combustion, the roasting cylinder and its surrounding chamber, substantiailj in lim 
manner as above described, and as represented in the drawings. 

''Also the arrangement of the flue of the fire chamber, with respect to the latter and the 
enclosing chamber of the roaster, the said arrangement of the said flue oonsistiDg in 
carrying it over and in contact with the top of the said enclosing chamber, as specified. 

"I also claim the arrangement of the proving tube, within the hollow joumala wad 
central part of the roaster; not me-aning to claim the device termed the proving tube, but 
simply the arrangement as specified." 



55. For an Improvement in Straw Cutters; Tazwell F. Wingo, M^Lemoresville, Ten- 
nessee, April 22. 
Claim. — "Having thus fully described my invention, what I claim therein as new, is 
the manner herein described of arranging one or more cutters on the periphery of a verti- 
cal wheel, at such angle with, and so extending over the face of said wheel, as will give a 
^drawing cut" through the straw or other material to be cut, and at the same time catdi 
and carry the material as it fiUls, to the opposite side of the wheel from where it is cut, thus 
removing the cut material out of the way of the feeding box and uncut mateiial, as fully 
set forth and shown." 



56. For an Improvement in Car Seats; R. Stilwell, City of New York, and E.L. Bn 
dage, Troy, New York, April 22. 

Claim. — ^^^Having thus described the nature of our invention, what we daim as m 
is the mode herein described, of reversing the back of car seats, from one side of the s 
to tlie other, without turning them over, by means of arms constructed and arranged 
set forth, by which any desired height of back is obtained, as described. 

"2d, We claim the manner herein described, of reversing the concave back on a 
ble frame, in combination with the side locking projections, as described." 



57. For an Improved Lock and Key; James R. Bugbee, Boston, Assignor to James R. 
Bugbee and Enoch Robinson, Somerville, Massachusetts, April 22. 
Claim. — ^"What T claim as my invention, is the wedged or cam key I, and the sepsiats 
bitt or secondary wedged or cam key H, in combination with the vibrating block F, the 
key recess, and the tumbler elevators; the whole being constructed^ arranged, and operatiiv 
substantially as herein before specified." 



58. For an Improvement in Smut Machines; Jehu Hollingsworth, Zanesville, Ohio, 
April 22. 
Claim, — "Having thus fully described my invention, what I claim therein as new, is 
the manner herein described of scouring and freeing wheat of smut and other impuiitiei^ 
by throwing up the grain on to the inclined face of a chimney, fitted to an opening along 
the top of the concave in combination with the inclined aprons U, fi>r transfisrring the | 
from end to end of the cylinder,. that it may be discharged, as set forth*" 
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M. For an In^proDtd Compound Metallic Boor for Vaults, Safes, ticf Ira L. Cady, 
Newport, New York, April 29. 

"The nature of my invention consists in making an iron door, wall, oif chest, with common 
iron, and white, hard, cast iron, chilled, which makes it so hard it cannot be drilled or cut'' 

Claims — "What I claim as my invention, is a door or wall for a vault or safe, made 
by securing to each other at a certain distance apart, two plates of sheet metal, provided 
'with a rim or curb, and filling the vacant space between them with inimalleable cast iron^ 
poored in while melted, substantially in the manner herein described." 



60. For an Improtement in Winnowing Machines; Oliver Etnier, Shirley Townshipi 
Pennsylvania, April 29. 

**The object of my improvements is to effect a more perfect separation of the wheat 
irom the pieces of straw, chaff, cheat, small grains, dirt, dtc, than can be performed by 
machines of the ordinary construction, unless the grain is run through them two or more 
times-" 

Claim* — ^'^Having thus fully described my improved wheat fan, what I claim as neW 
therein, is, 1st, placing the screw tf in an inclined position above the fan, and extending 
the whole length of the machine, by which the wheat is thoroughly sifted before being 
acted upon by the blast, in combination with the direction of the blast at light angles to 
the screw, as above set forth." 



61. For an Improvement in Spring SaddUsi Joseph C. Smith, Stoughstown, Pennsyl*' 
▼ania, April 29. 

"My invention consists in mounting upon the saddle-tree, a series of spring plates, 
which cross it transversely, and bridge the opening between the side pieces; these bridge 
springs being all connected by a spring plate, which extends longitudinally from the pom' 
mel towards the cantle, and is connected with the former by a spring, which allows it to 
yield as the bridge springs are depressed by the weight of the rider." 

Claim 4 — ^"Having thus described my bridge-spring saddle-tree, what I claim therein as 
new, is the pommel spring, in combination with the seat springs, substantially as herein 
set forth. 

**I also claim the method of suspending the stirrups, by connecting them with the same 
springs which support the seat, whereby the elevation and depression of the one is simul- 
taneous with the elevation and depression of the other." 



62. Pot an Improvement in Apparatus for Giving Ease to the Arm in Writing; Joseph 
G. Goshon, Shirleysbnrgh, Pennsylvania, and William H^ Towers, Bucyrus, Ohio» 
April 29. 

Claims — ^''Having thus described our invention aud improvement, and shown the ap» 
plication of the same to the arm of the penman; what we claim as our invention, is con- 
structing an arm supporter or rest, so formed and shaped as to fit the arm below the elbow 
joint, and serve as an elastic or flexible support or rest, on which the arm of the penman 
is supported and balanced, and permitted to move or turn with the motion of Uie arm, 
with the utmost freedom and ease to the writer, by which all numbness, contraction of the 
muscles of the fingers, and crampness or stiffness of the arm, is elfcctually prevented, and 
the arm rendered free in its movement, and under the complete control of the writer, as 
folly described and represented." 

63. For an Improvement in Machinery for Making Matches; Ira Hi Btnith, Woleott, 
Connecticut, April 29. 

Claim. — ^"What I claim as my invention, is, 1st, the mode of feeding in the plates of 
wood, by means of the feeding apron, with its cleats, spring pulley F, and rollers g g, 

*'2d, The mode of separating and dipping the splints, by means of the grooved cylinder 
C, cutter n, endless bands B, and revolving wheels e e" 

64. For an Improved Horse Shoe Machine; Robert G. Babcock, NeW Lonclon, Conneo- 

tieut, April 29 ; ant^ dated February 24, 1851. 
<The nature of my invention consists in bending, drawing, and chamfering horse Aom^ 
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at the same operation; the tnachine being so adjastable as to be adapletl for 

larger or smaller phoes, and the draught of the ahoe, from toe to heel, be drawn out by a 

pattern, to any form desired." 

Claims — ''If avlng thus fully described my invention, what I claim therein as new, is 
in combination with a rotating, traveling draw roller, adjustable pattern, and clamping tool 
for forming the shoe, the gauge plate for holding up the roller, so as to allow it to return 
over the shoe thus formed, and smooth down the feathered edges raised by the chasLfiaing 
tool, as herein described and represented." 



66. For an Improvement in Bats for Felting; Leander W. Boynton, South Coxentij^ 
Connecticut, April 29. 

Claim. — ^*What I claim as my invention, is pre|)aring the web for felt ftbrics, by the 
introduction of layers of flocks between or upon the layers of wool, without passing the 
flock through the carding machine, but by preparing it in a separate machine, and intro- 
ducing it immediately irum that machine on to the web of wool, while it is passing fron 
the carding machine, in the niannsr substantially as herein described. 

''And I also claim as my invention, the combination of the endless apron K, which feeds 
the flock to the cylindrical brushes, with a series of cylindrical brushes, by which the flock 
is taken up from the inner extremity of the endless apron, and (passing through the aeries) 
is prepared and sent down through the spout or conductor A, and deposited on the web 
oi wool, (as before described,) when the same is constructed and con^bined substantiaOy 
as herein described." 



6G. For an Improvement in Splint Machine»; Lewis h. Gilliland, Dayton, Ohio, April 29. 
Claim^ — "What I claim as my invention, is a cutter wheel constructed substsntislly 
as herein set forth, to split, point, and gauge the size of match splints, in combination with 
the method of preventing the splitting knives from cutting across the grain of the wood, 
by supporting the block upon a stock, which is constructed to turn as herein act forth, to 
prevent the grain of tlie wood, where the splitting knife is acting in line with the plane in 
which the knives revolve." 



67. For a Flexible Hose or Float for Supporting Vessels f William Mt. Storm, City of 
New York, April 29. 

Claim. — "Having thus fully descrilied my invention, that which I claim is as follows: 
Ist, I claim a plan of supporting a vessel, in whole or part, upon or by means of a flexi- 
ble, movable, endless hose, or "air float," or on an endless movable chain of flexible buo^ 
ant compartments, for the purposes set forth. 

*'2d, 1 claim making my flexible hoi<e "air float," or its equivalent, collapcdble for thepar^ 
poses herein before mentioned* 

'*Not limiting myself in ar by these claims, to any particular forms or arrangement of 
Che buoys or *'floats," &c., so long as the peculiar features of my invention as described 
and claimed are substantially fulfliled." 

Rb^issuxs fob Apr tL, 1851. • 
1. For an Improvement in Machinery for Doubling, Twisting, and Reeling 7hrtaii 
Frank Cheney, Manchester, Connecticut; patented October 9, 1847, re-issued April 
89, 1851. 

Claims — "What I claim as my invention, is the above described combination of doobfia^ 
twisting, and reeling mechanism, or elements constructed, applied, and operatiig together, 
gubfitant ally »» herein described; whereby, I am ab.e to double, twist, and reel each thiead 
by the same machine, substantially in the manner as herein before specified." 



DxsioNs FOR Apbil, 1851. 
1. For a Design for Parlor Grate f; Winalow Ames, Nashua, New Hampshiie, . 
to Hartshorn and Ames, Boston, Massachusetts, April 1. 
Claim. — "U hat I claim, is the new and ornamental design for the top plate, fit>ntplalip 
Ihe bate (.Lite, and the blower, as represented in the drawings." 
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9. Tot a Design for Atr^Tight Sfooest N. P. Richaidion, Portland, Miihe, Apiil 1. 

Claim* — ^''What I claim as nij invention, is the ornamental design of the airtight 
^tOTe, Bubatantially as exhibited in the drawings, and as above described." 

3. For a Design for Air'Tight Stoves; Frederick Shultz, Philadelphia, Penhsylrania, 

AprU 1. 
C/oim.— ^"Whftt I 'claim as my invention, is the design for stoves, substantially as 
herein set forth and represented in the accompanying drawings." 

4. For a Design for Sioves; Seth Williams, Jr., Nashua, New Hampshire, Assignor to 

WUliaras Bird, 6c Co., North Chelmsford, Massachusetts, April 8. 
Cktim. — ^''I clai n as my invention or production,, the ornamental design, essentially 
■s described and represented in the drawings." 

5. For a Design for Stoves; Samuel W. Gibbs, Albany, Asstj^or to dagger, TreadwclV 

and Perry, Albany, New York, April 8. 
Claims — **What I claim as my productian, is the combination and arrangement of oma 
mental figures and forms represented in the accompanying drawings, forming togethet 
en ornamental design for a cooking stove." 

6. For a Design for Cooking Stoves; Dutee Arnold, Providence, Rhode Llahd, April 15 
Claim. — ^''What I claim as my inventian or production, is the design composed of th^ 

aeveral ornamental mouldings and configurations hereta above described and represented 
in the drawings, for the front, side, and back plates of a cooking stove." 

7. For a Design for Cooking Stoves ; John Abendroth, Port Chester, New York, April 15 
Claims — **What I claim as my invention, is the idesign, configuration and arrangement 

of the ornaments on the several parts of the cooking stove, as tkerein represented and dc- 
flcribedv" 



8. For a Design for Buui of Jenny. Lind; Thomas Ball, Boston, Massachusetts, Ap'l 29 
Claim. — ^'^ What I claim, is the design of a bust of Jenny Lind, of the cabinet size, as 
represented in the drawings above referred to." 

MAY. 

1. For an Improved Lock and Key; Linus Yale, Jr., Newport, New York, May 6. 

Claim. — "What I claim as my invention, is, 1st, the self-dctaching and attaching key 
Anr the purpose and object described. 

<*2d. In combination with said key, I claim a powder proof key hole, consisting of twi 
or more parts, so constructed that the outer part is turned by the key; while, at the same 
time, the inner parts, vrith the 'pod or pods of the key cn'closed, are disconnected and 
moved entirely away from the outer, the same movement causing solid metal to occupy 
the space left, and thus to effectually bar an entrance of any kind to the lock, when its 
parts are in a position possible to be unlocked." 

it. For an Improvement in Meat Cutting Machines; Thomas Yandcrslice, Valley Forge 
Pennsylvania, May 6. 

'The principal features of this invention, consist in an arrangement for adjusting ths 
positions of the several rotary cutters, so as to keep the edges thereof in contact with the 
periphery of the cylindrical chamber, within which they revolve." 

Claim iT— " What I claim as my invention, is the herein described mode of adjusting 
the catters J, by means of the adjusting plates K, as described." 

4. For an Exploding Harpoon; Charles Bnrt^ Belfast, Maine, May 6. 

Claims — ^''I do not claim the invention of the harpoon as ordinarily made, but what I 
do claim as my invention, is, 1st, the interior of the harpoon made as a pistol barrel, wilfa 
Bercassion lock, protected firom water, or outward accident, and the trigger of which caa 
be actuated by means of a pull on the line, and the resistance of the flesh, substantially 
«a described. 

YoL. XXL — ^Thikd SaniKS. — No. B.^ — Jcxx, 185L 83 
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"9d, I elftim the making tbe point of the harpoon, the projectile which ie ahot iaia dtf 
whale, in the manner and for the purposes substantially aa deacribed. 

''3d, I claim the arrangement of the trigger in the shank under the barb, in the modr 
deacribed, preventing the explosion of the charge, till the line is drawn by the whale « 
the harpooner." 



4. For an Improvement in Hand Logs; John R. St. Jo^n, City of New York, I 

to James Renwick, Qeorge F« Barnard, and Edward B. St. John, May 6* 
Claim*— ^*1 therefore claim as new and of my own invention, Ist, the arrangement d 
the log glaas, F, lever, gy pinion, e, and wheel,/, whereby the motion given to the ckxk 
work by the reel, G, is communicated to the index 9^ during a definite period of time, deter* 
mined by turning the log glass on or oif the lever, g, the parts being so proportioned tad 
the dial so divid^ that the index, moving while the sand is running in the log glaa, F, 
shows the rate of speed at which the vessel is moving per hour of time, during fooiteen 
aeconds or any other known space of time; the parts being arranged and operating sub- 
stantially aa described, or in a manner equivalent, to produce the same rceulu by like 
means. 

"2d, The application of a parachute, K, to the purpose of a **log ship,^* and the com- 
hination therewith of the cylindrical wedge, m, or its equivalent, to enter between the 
tubea, k and n, to keep the '*log ship" K, spread, when in the water, and disengaged 
when hauled on to **feich home" bo that tbe log ship closes and turns end for end, in the 
water, and is easily hauled on board; said log ship being used with the reel and registeriiv 
parte herein described and shown, or with any other means of supplying and determining 
the amonnt of line run out, during a known period of time, substantially as dcsoibed 
and shown." 

5. For an Improvement in the Manufacture of India Ruhterj I^^son Croo^yetfr, Cit/ 

of New York, May 6* 

''The nature of my invention consists in so conrpounding caoutchouc with other flib- 
stances, that the composition thus formed, when subjected to the heating or ninog pio- 
ceaa, described in the Patent of Charlea Goodyear, dated June 15th, 1844, and in the le- 
iasue of said Patent, dated December 35, 1849, will form a hard, atifi' substance, hitherto 
unknown." 

Claim. — "I do not claim the heating or curing process, as it is termed, that hiviog 
been patented by Charles Goodyear. What I do claim as my invention, is the com- 
bining of India rubber and sulphur, either with or without shellac, for making a hard and 
inflexible substance, hitherto unknown, substantially as herein set forth." 

"And I also claim the combining of India rubber, sulphur and magnesia, or lime, cr a 
carbonate, or a sulphate of magnesia, or of lime, either with or without shellac, for mikiog 
a hard and inflexible substance, hitherto unknown, substantially as herein set fortlu" 

6. For an improvement in Bedstead Fastenings; Jamea R. Kain and Spencer he^ 

Tiflin, Ohio, Miy 6. 

Claims — "Having thus described our improvements in the beadstead fastemngSr ^^ 
we claim therein as new, is providing the upper section or part, B, of the cylindrical boa 
with a triangular and two parallel wedge-shaped wings, D, £, £, made sharps and ^ 
jecting from its periphery in such a manner, that the triangular projection, D, shall op« 
a groove or way in the post, which shall bd closed by the entrance of the parallel wedge- 
ahaped wings, E, E, which follow as tbe section, B, is driven into the post, and thoi 
crowd the wood in front of the shoulder (a) of the triangular projection D, and i^m 
a complete lock thereto, r a described. 

"We also claim dividing the cylindrical box longitudinally into two equal parts or mc- 
tions, B, F, the line of division inclining upward at ah angle of about 10 degrees froB* 
horizontal plane, by which the edges of the upper section B, are made to serve the ptff' 
|HMe of wedges for forcing the teeth of the lower section F^ into the poet, and holding it 
aecurely, as described." 

"t. For an Improved Spark Arrester,* James A. Cutting, Philadelphia, Pcnn^I«»*' | 
May 6. 
C&»m w-"Haviog thus fully deacribed my invention, what I claim therein a* d^^ ^ 
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tsl, tke air iiaes F in the lomtir part of the diaphragm O, oonatnicted in the manner 
tttid for the purposes herein described. 

**Sd, I claim the pipes or conductors, H, in oombinatio^with the air chambers, I and 
B, arranged substantially as herein described. 

"3d, I claim the combination and arrangejnent of the air flues F, with the air chamber 
H» reverberating cone G, inclined and curved flues D, for the purpose and in the manner 
herein fully set forth and described." 



^ For an Impratement in Pumpt; Nelson Newman, Cincinnati, Ohio, May 6. 

Clainu — ^^What I claim as my invention, is the combination and arrangement of the 
v&Ive chest, water passage, pump cylinder, and air vessel, as herein described, so that the 
vrhole can be caet in a single piece, and the valves and suction pipe supported and secured 
1*1 place by another piece, also cast in the form herein described, whereby the cost of 
snaking the pump and fts liability to get out of order are both lessened, without impairing 
Ke efficiency Or rendering it more difficult to repair/* 



9 For an Imprwiment in Lime Kilns; Richard E. Schroedor, Rochester, New York, 

Claims — ^"Having thus fully described the construction and operation of my improved 
lime kiln, what I claim therein as new, is the flues d, d, encircling the cupola, and pro* 
vide. 1 with apertures or flues, e, «, «, «, «, for admitting the heat and flame to the action upon 
the limestone, from Tarious points, substantially as described, in combination with the 
air chamber, ky encircling the cupola as described; and I claim also, the aperture, p, and 
passage therefrom, for saving the heat arising from the manufactured lime, while being 
removed ; all operating conjointly, in the manner and for the purpose herein fully set 
forth." 

10. For an Imprtyoed Process for the Artificial Production of Iccf John Gorrie, New 

Orleans, Louisiana, May 6; ant^ dated August 22, 1850. 

Claim, — '<! wish it to be understood, that I do not claim as my invention, any of the 
several parts of* the apparatus in themselves, but what I do claim as my invention, is, 1st, 
the employment of a liquid uncongealable at the low temperature at which it is required 
to keep the engine, to receive the heat of the water to be congealed, and give it out to 
the expanding air. 

<'2d, I claim the employment of an engine, for the purpose of rendering the expansion 
of the C4>ndensed air gradual, in order to obtain its full refrigeratory eflTects, and at the 
same time, render available the mechanical force with which it tends to dilate, to aid in 
working the condensing pump, irrespective of the manner in which the several parts are 
made, arranged, and operated. 

"3d, I claim supplying the water gradually and slowly to the freezing vessels, and con< 
gealing it by abstracting the heat from its under surface, substantially as herein set forth. 

"And lastly, I claim the process of cooling or freezing liquids, by compressing air into 
a reservoir, abstracting the heat evolved in the compression, by means of a jet of water, 
allowing the compressed air to expand in an engine surrounded by a cistern of an un<* 
freezable liquid, which is continually injected into the engine and returned to the cistern, 
and which serves as a medium to absorb the heat from the liquid to be cooled or frozen, 
and give it out to the expanding air." 

11. For an Improvement in Purifying Illuminating Gas; Florentine Joseph de C avails 
Ion, Paris, France, May 6. 

"My invention consists in the preparation of purifiers for illuminating gaa, whereby I 
am enabled greatly to reduce the cost of }iuriftcation, as conducted on the old plan, by a 
oonsiderable diminution in the consumption of lime." 

Claims — "Whai I claim asof my own inreotioa and discovery, is the purifying powder 
for illuminating gas, said powder consisting of sulphate of lime, either natural or artificial, 
in connexion with some inert substance or substances, partly inert and partly rendered 
paiifiers, when compounded in the propoxtiMis sobetantially |ls ^ereiu d«4cribed«" 
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IS. For a Machine for Asdorting Screw Blanker etc.,* Thomas J. 81o«i» City of 

New York, May 6. 

Claims — "What I daim as^y invention, is the combination of the series of shiftily 
ways, with the main or stationary ways, for the purpose and in the manner substantially 
as specified. 

"And I also daim the detector, substantially as specified, in combination with the sta- 
tionary and the shifting ways, substantially in the manner and for the purpose specified,'* 



13. For an Improvement in Straw Cutters f Jonathan Saliivan, Lexington, North 
Carolina, May 13, 

Claim. — ^''Having thus fully described my improved straw cutter, what I claim thereia 
as new, is in combination with the tooth-grooved cylinder and curved stationary kniresiy 
the cleaners, g g, arranged and operating substantially as herein represented and folly 
shown." 



14. For an Improved Method of Supporting the Vanes of Aquatic Velodmeters; Jolu 

R. St. John, City of New York, Assignor to James Renwick, George F. Barnard, 

and Edward B. St. John, City of New York, Trustees of the St. John^s Compass 

and Log Manufacturing Company, May 13; anfe^ dated December 97, 1850. 

Cfaim. — ^"Having thus described my invention, and set forth the means I employ, and 

the dififcrcnces between my invention and those that are known to have preceded it, I do 

not intend to claim any of the parts herein described, as taken separately; all are well 

known and in common use. 

"But what I do claim as new and of my own invention, is the attaching the disk, or plate 
a, to the sliding frames b and e, which firame c, carries the shaft d, of the paddle blades B, 
when said firame and plate are fitted to be lowered into or raised out of a tube A, in siidi 
QiLiiiier uiat wuCm Im pitarr iGt tLoC, tt'io |M«»u9 ci, prevents any muirtrc» carrcuz oz waxer 
from ascending into, or descending out of the tube A, to disturb or destroy the aocoiacy 
of the instrument, leaving the paddle blades B, subject only to the direct action of the 
vessers progress through the water, substantially as described and shown*-' 



15. For an Improvement in Planing Machines f Rufus Bixby, Cyrus 8. Bixby, and 
John Garst, Dayton, Ohio, May 13. 

"Our invention relates to that form of planing machinery, in which statioaaiy pla 
and tonguing and grooving cutters are employed. 

'*It consists, first, in an improvement in the form and arrangement of the thickneei 
planes; and, second, in the employment of an endless chain or band, working in a i 
in one or both sides of the grooving cutters, to prevent the recesses at the back of the 
cutting edges being choked or clogged by the shavings or dust produced in cutting the 
groove in the stuff." 

Claim. — ^*' What we daim as our invention, is the employment on one or both sides of 
the grooving cutters b b by oi tt chain or band c, applied and operated in the manner 
substantially as and for the purposes herein described." 



1.6. For an Improved Apparatus for Relieving the Helmsman from the Shock of the 
Rudder,' Charles Hoskyns, New Orleans, Louisiana, May 13. 

'*The nature of my improvement consists in the addition of a starboard and larboard 
pawl and ratchet, acting reciprocally with the wheel and rudder, through the n^edium of 
a helical motion, for the purpose of protecting the helmsman against the violence of the 
sea." 

C/aifn.-*«<<What I claim as my invention, is the combination of two sets of pawls, 
between which two sets of pawls, a wheel is placed loose upon the shaft, having an eiic- 
wise motion thereon, by means of the male and female screw, as desciibed; said wheel 
being provided with a hub, so fitted as to disengage the pawls, when the hub arrives at 
the limit of its end play in either direction; the result being that the rudder secures itself 
through the agency of the pawls, and is unlocked so as to be firee to move in either direc- 
tion, by the first motion of the same wheel which afterwards moves the rudder. In other 
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words, I claim the combination of the hub secared to the wheel, the male and female 
•crews, or their equivalents, and the ratchets and pawls, substantially in the manner and 
for the purposes described in this specification.*' 



17, For an Improved Apparatus for IntUeating the Height of Water in Steam 
Boilers, etc.; George Faber, Canton, Ohio, May 13. 
Claim, — **What I claim as my invention, is the combination of the chamber D, with 
the boiler or other vessel, in which the height of fluids is to be measured, by means 
of tubes, so formed and attached as to act as springs, to indicate the height of the water 
at any time within said chamber, for the purpose and substantially in the manner herein 
set forth." 



18. For Improvements in Flouring Apparatus ; James M. Clarke, Lancaster, 
Pennsylvania, May 13. 

**My several improvements have for their objects, the production of a compact flouring 
mill, in which all the operations of grinding, bolting, dec., are perfectly performed, and the 
different products of the wheat separated and delivered at difierent openings; and the 
whole apparatus being contained in a few cubic feet, and from the small number of part% 
and their concentric arrangement, a great saving of power is experienced by obviating 
friction, and at the same time, each part is made capable of accurate adjustment." 

Claim. — "Having thus described my improvements, what I claim as new therein, is, Ist, 
the arrangement of the "hopper boy" revolving on the same centre as the stone, 
and the chamber beneath the stone, by which the flour is cooled as it is conveyed to the 
centre opening of the bolt, substantially as set forth. 

^2d, I claim the annular or endless conveyors for carrying the flour, dec, in the 
several annular chambers to the spouts, the same being operated in the manner herein 
deacribed. 

**3d, I claim in combination therewith, the air passage W, for retoming the particles of 
flour, which would otherwise escape to the centre bole of the floor of the bolting chamber, 
to be drawn in again by the draft, substantially in the manner set forth." 



19. For a Crane Hinge of Doors, Shutters, etc,; Ezra Ripley, Troy, New York, 
May 13. 

Claim. — ^*'What I claim as my invention, is the crane door hinge, constructed in the 
manner and for the purpose as herein substantially represented and set forth." 



SO. For an Improvement in Setting Teeth/ Adolph F. Ahrens, Philadeli^a, Pennsyl^iuaift* 
May 13. 

''The nature of my invention consists in attaching the tooth to the plate, by meana of 
a wedge-formed pivot, soldered or otherwise aflixed to the plate, the tooth being provided 
with a corresponding recess, into which the pivot accurately fits, when the said pivot is 
eovered and the recess lined with platinum, and the union of the two is effected by the 
use of pure tin." 

Claim* — "What I claim as my invention, is attachuig artificial teeth to a plate in the 
roof of the mouth, by means of a wedge-formed recess in the tooth, and a pivot of cor* 
responding shape, soldered or otherwise attached to the plate, when the union of the two 
is effected by the use of platinum and tin or solder, substantially in the manner and for 
the purpose specified." 



SI. For an Improvement in Setting Ttethg Adolph F. Ahiens, Philadelphia, Pennaylvanla^ 
May 13. 

''The object of my invention is twofold : 1st, to obviate the msaj difliculties IwieCof^ 
attendant upon attaching the teeth to the plate, which is fitted against the roof of the 
mouth ; also, to provide a means of increasing or decreasing the length of the tooth, 
without removing the setting; an operation both expensive and disagressble." 

Claim* — ^"What I claim as my invention, is securing artificial teeth to a plate in IIm 
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roof of the mouth, by means of a rebate in the inner face of the tooth, and a slide fittbif 
the same, and soldered or otherwise attached to the plate in the mouih, for the purpoMi 
and in the manner described.'* 



22. For an Improvement in Brick Presses; Joseph Grant, Providence, Bhode 

Mij IS. 

.Claim^ — "What I claim as my invention, is, Ist, the form of the pressing plates, n, n,«, 
thicker at one edge than the other, as shown, and for the purpose deKribed. 

"2d, The motion of the followers or plungers, £' £' £', by rollers movinff in fijoed 
grooved channels, F F, and acted upon by revolving cams, k Ae, producing a drop move- 
jnent, and operating as herein shown and explained. 

"3d, Propelling the machine forwards by means of wheels D, D, keyed on the mooy 
cylinder shaft, for the purpose of depositing the bricks as made, in regular layers Isr 
drying." 

23. For Improvements in Saw Mils; Martin Rich, Fairfield, Wisconsin, May 13. 
Claim* — ''Having thus fully described the nature of my improvements, and the manner 

in which they operate in producing the desired eflect, what I claim as my inventioo is, 
Ist, the tightener and key, and the manner in which they are used in tightening the doga^ 
as herein set forth. 

"2d, I claim the movable aim to regulate the thickness to be sawed, when changint 
from one thickness to another, in the same log, without taking the dog out of the log, as 
herein described. 

"3d, I claim the placing the second dog upon the main plate, and adjusted by the bolt 
and key, constructed in the form and manner and for the objects and purposes heram 
before particularly set forth. 

"No other part of the said above described dogs do I, in this my specification, claim as 
new or original, excepting such as above enumerated.*' 
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Description of a Boiler for Generating Steam by the Burning of AnOira- 
cite. Patented July 16, 1850, by F. P. Dimpfel, P/dladelpfiia, Penn- 
sylvania, ( With a plate.) 

The construction of a boiler fitted for the combustion of anthracite, 
without the very great injury received in ordinary constructions from the 
intense local heat from that fuel, the difficulty of managing the fire, and 
the silicious nature of its ashes, has long been a desideratum, both on 
account of the notable economy to be thus introduced into our steam 
engines, and because it appeared a sad reproach upon our ingenuity that 
the very locomotives which brought down the anthracite from the mines 
should be compelled to use wood or bituminous coal for fuel. 

Many efforts have been made to solve this important problem, but 
.'with no very notable success, until the invention of Mr. Dimpfel, which 
appears to have been, after a sufficient trial upon the Reading Railroad, 
perfectly successful. We have therefore great pleasure in presenting our 
Readers with a copy of the specification of Mr. D's patent, with an en* 
graving (Plate ix.) and the dimensions of his engine. 

•Jlie Schedule referred to in t/iese Letters Patent j and making part of the 

same. 
Be it known that I, F. P. Dimpfel, of Philadelphia, in the State of 
Pennsylvania, have invented certain new and useful Improvements in 
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Steam Boilers and Generators, in which fig. 1 is a longitudinal vertical 
section of a boiler, such as would be adapted to a locomotive; fig. 2 a 
cross section of the same; and that the following is a full, clear, and 
exact description of the construction and operation of the same. The 
same letters indicate like parts in all the figures. 

The principle of the first part of my invention relates to the employ- 
ment of tubes or pipes within a boiler, which communicate at both ends 
"with the body of water in the boiler, and through which the water circu- 
lates, and consists in making such tubes or pipes, with one end bent up, 
'when such bent up ends are attached to the crown plate of the boiler, or 
the plates forming the sides or end of the fire-box or flue, at or near the 
junction with the crown plate, provided the other end is attached to a 
water space of the flue, and at or near the end of the same, substantially 
as hereinafter described, whereby the water is caused to circulate freely 
through such tubes, and is freely delivered out of the bent up ends with- 
out any counteracting effect, and the circulation of the water through 
the tubes is always insured in the same and required direction, the 
bends in the said tubes at the same time giving the required elasticity 
to yield to the expansion and contraction due to the cbfinges of tem- 
perature to which they are necessarily exposed. 

And this part of my invention also consists in combining such bent 
tubes with a water bottom of any form whatever, or other bottom water 
communication which will freely supply water to the space with which 
the straight ends of the tubes connect, by means of which combination a 
full supply of water is given to insure the circulation through the tubes, 
and which at the same time prevents the overheating of the plate or 
plates to which the straight ends of the tubes are attached, and conse- 
quently avoids the evil effects which otherwise would take place, for 
the heating of the plates tends to repel and drive up the water, and 
hence prevents it from entering the tubes freely. But by the arrange- 
ment herein specified, the water is supplied to Ibis space freely, and oy 
the rapid circulation prevents, in a great measure, the heating of the 
plate to which the ends of the tubes are attached, and hence admits of 
the more free circulation of the water into the tubes. 

This part of my invention also consists, in connexion with the bent 
tubes attached at one end and within some part of the flue, in attaching 
the bent up ends of the said tubes to the crown plate or roof of ihe fire-box, 
that the current of water through the tubes may be discharged over the 
said crown plate or roof, and thus prevent the overheating thereof, for 
the heat in the fire-box acts upwards, and impinges on the under surface 
of this plate, and tends to heat it to a high degree; and if by accident 
the water be s jflered to sink below, it soon becomes overheated, and 
endfingers the safety of the boiler. But by attaching the bent up ends 
of the tubes to this plate, the current of water discharged by them will 
flow over the upper surface of this, plate, and thus keep it covered with 
water even after the level of the body of water in the boiler has fallen 
below it. In this way the parts of the boiler most exposed to the effects 
of intense heat are fully protected. 

The second part of my invention consists in combining with the bent 
up tubes attached to the crown plate of the fire-box, the making of such 
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crown plate with a ring or projection around the ed^s thereof^ the bet* 
ter to retain on its surface the water discharged into it by the circuIatioB 
through the tubes. 

The third part of my invention consists in extending the bent up ends 
of the tubes above the surface of the crown plate or other plates^ on one 
side of which the fire, or products of combustion, acts, to which they 
are attached, when the other end of the tubes communicate with a water 
space or body of water below or further from the fire-box than the said 
bent up ends, whereby the disturbance of the wattr above the crown 
sheet, or other plate to which the bent up ends of the tubes are attached, 
is avoided. 

And the last part of my invention consists in giving a forced circuit- 
tion to the water in steam-boilers, or generators, by mechanical means, 
whereby the water is caused to pass with greater velocity over the heated 
surface, and thereby to take up the heat more rapidly. 

In the accompanying drawing (a) represents the external shell of the 
boiler, which may be of any desired form, and (b) the fire chamber. 
Within the shell is arranged a series of water tubes or pipes (c), which 
are secured at the back end to a vertical plate ((f), which plate (d) is at 
such a distance from the end plate or head (e) of the boiler, so as to have 
a space {/) for the free admission of water to this end of the tubes or 
pipes. 

The other ends of said tubes or pipes are curved or bent upwards, and 
attached to the roof or crown plate (^^, which runs back to. and is conaect- 
ed ^t the baCk Grm willi the plate (d) before described, and at the front end 
with a vertical plate (A), or lining of the furnace, and at the sides with 
the upper edges of a plate (i), within the boiler, and at such a distance 
from it as to leave a water space (j) all around, and communicating with 
the space (^) at the back end, and with the water space (A) surrounding 
the furnace. This plate (i), together with the roof or crown plate, con- 
stitutes the fire-flue, which leads from the furnace to the chimney (/), so 
that the flame and other products of combustion, in passing from the fur- 
nace to the chimney, act first on the curved or bent up part of the tubes 
or pipes, and then, in passing towards the chimney, act on and impart 
heat to the external surface of all the water tubes or pipes, the most intense 
heat being applied to the curved or bent ends of the tubes which first 
receive the action of the heat. The products of combustion also heat 
the plate (*), which is the inner shell of the water space surrounding the 
flue, and which constitutes the water bottom. The tubes being bent or 
curved upwards, as the water in them is heated and rarified, it will tend 
to rise in the curved end, and thus establish a rapid circulation through 
the entire length, antl as their other end is connected with the body of 
water at the back, and where the water is not heated to so intense a 
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degree, the circulation in the tubes or pipes will be fully supplied. The 
water space {j\ between the plate (i) and the outer shell of the boiler, 
as well as the space {/) at the back, are closed at the top from the back 
to the space (&), around the furnace or fire-box, and the crown plate or 
fire roof to which the bent up ends of the tubes are attached, is surround- 
ed by a rim (p). Two or more tubes {q) form communications between 
the space above the crown plate and the lower end of the space (A;), 
around the fire-box; and this space {k) in turn communicates, as indi- 
cated by the arrows, with the space (j), which, as stated, constitutes the 
water bottom. 

The effect of this arrangement will be that, as the water above the 
crown plate or fire roof cannot pass down the side or back spaces {j) and 
(y*), it will run down the tubes (q) to the bottom or lower part of the 
spaces (&) surrounding the furnace or fire-box, and thence through the 
Water bottom to the space {/) to supply the circulation in the tubes. The 
current thus supplied to the space (y*), which cannot rise above the cov- 
ering of the said space (f)^ by reason of its being closed up at top, will 
efiectually supply the tubes, for if the said space (J') were open at top, 
and not connected with the water bottom, the heat which the plate (d) 
%eceives from the impingement of the products of the combustion in pass* 
ing through the flue, would have the effect to repel the water from the 
surface of the plate, and to induce an upward circulation in the said 
space {/) so rapid as not to give an adequate supply of water to the 
tubes. 

And as the curved and bent up ends of the tubes are either directly 
over or nearest the fire chamber, they will be more highly heated than 
the rear ends, so that the water by its circulation through the tubes or 
pipes will move in a direction the reverse of the current of heat, as it 
passes from the fire chamber to the chimney, thus increasing the absorp- 
tion of heat by the water. 

The bent up ends of the tubes are extended above the roof or crown 
plate, as at (m), which will induce a more rapid circulation, and avoid 
the agitation of the water on the surface of the roof around the tubes. 

The shell of the boiler at the horizontal end of the tubes or pipes may 
be perforated as at (n) with a series of holes, corresponding with the 
bore of the tubes, for which one large hole for the whole series, covered 
with a plate in the manner of a man-hole, may be substituted, for giving 
access to the tubes or pipes, for cleansing or repairing them. 

A short distance above the top flue-plate there is a cylinder or case 
(r), provided with a reciprocating piston (f), the rod (t) of which passes 
through the head of the boiler,- that it may be connected with any mov- 
ing part of the engine, or anj^' other first mover, to ^ive it a reciprocating 
motion. The said cylinder is provided on one side with two induction 
valves (uu), one at each end, and on the other side with two eduction 
valves (tn;), discharging into a pipe {w)j leading down into one of the 
outer spaces. It will be obvious from this, that the reciprocating motioa 
of the piston will produce a current of water down the water space in 
which the pipe is located, and that this will induce a circulation through 
the boiler, to return the water to the induction valves of the cylinder, 
and in this way establish a circulation of the water over the heating 
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surface of iSae boiler with a velocity dependent on the capacity of tk« 
cylinder and the motion of the piston. 

I do not wish to limit myself to the precise constmction herein above 
described, nor to the employment of all the various parts of my inven* 
tion in connexion, as the construction and arrangement of parts may be 
variously modified, within the range of the several parts of my invention, 
end improved results can be obtained from the use of one or more of the 
improvements enumerated as constituting the several parts of my invent 
tion, without the others, although the best results will be obtained when 
all of them are used in connexion, as they either depend upon or assist 
one another in effecting the special purposes contemplated by me, viz^ 
the more rapid, safe, and economical generation of steam. 

As to the mechanical means for producing a forced circulation of Hnt 
water through the boiler, any other known mechanical arrangement may 
be substituted for that herein described, such as rotating valves or 
paddles, duck-foot paddles, and a variety of others not necessary to 
enumerate. 

What I claim as my invention, and desire to secure by Letters Patent, 
is, First, arranging a series of bent water tubes within the flue space of 
a boiler, and connected at each end with the body of water in the boilei^ 
substantially as herein described, by means of which the circulation of 
water is greatly increased, and the injurious effects due to expansion and 
contraction avoided, substantially as described. 

Second, I also claim surrounding the crown sheet, to whick the ends 
of circulating tubes, or their equivalents, are attached ^vith a rim, sub- 
stantially as and for the purpose specified. 

Third, I also claim extending the ends of the tubes, or the equivalents 
thereof, above the crown plate or roof of the fire*box, or any other plate or 
plates, one side of which is fire surface, to which they are attached, when 
the other or lower end communicates with a water space or spaces below 
or beyond the plate to which the upper ends are attached, substantially 
as and for the purpose specified. 

I am aware that a patent was granted to Richard Prosser, in England, 
February, 1839, (see Newton Journal, Vol. xv. Conjoined Series, page 
271,) in which are represented circulating tubes, with one end projectmg 
above a plate. I do not claim such arrangement, believing that de- 
scribed by me to be substantially different, and producing an entirely 
different effect. 

Fourthly and lastly, I claim giving a forced circulation to the water 
through the boiler or generator by mechanical means, substantially as 
and for the purpose specified. 

lliis engine has been in daily use for several months, running over 
six thousand miles with anthracite coal exclusively. 

The fire-box is of iron, and only two inches water space (in other 
engines usually three to four inches) around it. There is not any per- 
ceivable evidence of the least injurious effects either on the sides of the 
fire-box nor tubes. 

This engine is provided with a patent apparatus for the purpose of 
returning a portion of the unconsumed gases. It retains the cinders, 
and with bituminous coal the smoke is consumed. 
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"Wiibin this apparatus is a blower, which is driven by the exhaust 
^steam, and after it has performed this duty it is led back into the ten- 
*€ler for the purpose of heating the water. 

The following are the dimensions of the engine: — 

Feet Inchei. 



Length of Boiler, >. 


% ■* 


10 


8 


'Diameter, . « 


, 


"W 


4% 


Inside of Fire-Box, 


66in.longX37in 


.wide. 




Water Space around Fire-Box, 


, , 




2 


Depth of Fire-Box, 


. 


. 4 




Number of Tubes, 


, , 


99 




Ayerage LengUi of Tubes, 


, 


. 18 




Diameter of " (outside), 


s • 




3 


¥'ue Surface in Fii^Box, 


•» 


69i sq.'ft. 




Flue Part, . 


• • 


1044 •« 




Heating Surface of Tubes, 


, 


6714 " 




Total Heating Surface, 


• « 


836i « 




Diameter of Cylinders, 


^ 


•, 


154 


Length of Stroke, 


• ^ 




26 


Number of Driving Wheels, connected, 


•% 


4 




Diameter « 


, , 


6 




Weight of Engine in Working condition. 


• 


244 tons. 




" on Driving MTieels, 


. , 


16 " 




" of Water Contained in BoHer, 


•• 


1* •* 





Report on the Passages of the "jPawn," Screw Steamer.^ 

The Fawn is a Post-office packet belonging to the French govern* 
ment, and running from Dover to Calais. She was built of iron, by Mr* 
Korman, at Havre, in 1846, and the engines made by John Penn and 
Son, engineers, of Greenwich; they are oscillating engines of 64 horse 
power each; 42 hich cylinders, 3 feet stroke; geared, 5 to 1, tx) screw 
shaft; and are very nearly a copy of those made by Messrs. Penn for H. 
M. Yacht Fairy. 

Beport to the Minister if the Marine and qfthe Colonies j upon the Faum 
Mail Packet Boat, of 120 Horse Power j Propelled by the ScreWy Conr 
structed by M. Moissardy Engineer of the MaririCy and Engines ^ 
John Penn fy Son, of Greenwich. 

At a time when the high freights of the steam-vessels employed to 
varry the mails, render urgent the construction of special mail packets, it 
"cannot be inopportune to lay before the Minister of the Marine, certain 
results which I have been enabled to verify ; and to call his attention to 
one of the most perfect constructions of M. Moissard, Engineer of the 
Marine, Member of the Council of Works. I speak of the results ob- 
tained by the Fawn screw packet-boat of 120 horse power, in carrying 
the mails between France and England, since the month of August^ 
1847. 

The dimensions of this vessel, which can work all her ports — ^h«r 
speed of upwards of 12 knots an hour, and in many superior cases 18 
knots — the ease with which she can be worked between the most c<m- 
Gned jetties — her excellent sea-going qualities, in steaming as well aa 

* From the London Architect, for April, 165 K 
Vol. XXI.— TaiRs Sxrixi.— No. 6.— Junb, 185h 34 
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sailing — and her low Con^utnption at fuel, instire for the Fawn an incon-' 
testable superiority over all other elates of vessels in existence. This 
superiority is recognised by the English Admiralty, who are surprised 
at the results obtained, and the passages made hy this packet when the 
paddle boats, with paddle-wheels of the most improved constnictioD, 
dare not leav6 the harbor. It suffices for the rest, to give an abstract 
of her log-book during a navigation of twenty-two months in the British 
Channel, voyages of the day and night, performed in all winds and 
weather, that no doubt on this head can be possible. This is not the 
place to enter into all the circumstantiated details of construction, 
the disposition of the vessel and of the machinery, of which complete 
plans are in the hands of M. Moissard. My sole object is, by a con- 
scientious exposition of the results obtained, to call attention to the best 
screw boat that France possesses. Here are, however, some of Ihe 
principal data: — 

Length between the perpendiculars, 

Extreme breadth, 

Breadth at the load water-line, 

From under side of deck to keelaon-platet 

r Forward, 
Draft of water / Aft, 

( Mean, . 
Difference, . « 

Weight of the machinery, 
Weight of the boilers and accestarieai 
Diameter cd the cylinders. 
Stroke of piston, 
Pressuxto in the boilers, . 
Strokes of piston per mintite, « 
Revolutions of the screw per minute, 
Pitch of the screw, 

Displacement, | ^^^"^^ 

Total . 188-652 

Speed. — The heavy winds and seas lessen the speed of the ressel ; on 
fhe other hand, it is admitted, under these two circumstances, that the 
British Channel is one of the most advantageous places for the triab ; 
when, notwithstanding, the following figures are obtained upon 226 
voyages : — 

Mean spee^ (maximtim) 14*82 knots. 

Mean speed (minimum) 8*76 knots. 

Mean speed (average) 12*30 knots. 

An incontestable superiority in speed must be recognised in this 
packet boat. The cost of obtaining this result should also be given. 

Coals. — The consumption of fuel, calculated for a given time and 
distance run, gives the following table :--» 





Feet. 


Inches. 




Ids 






20 






19 






10 






6 






6 


10 




6 


10 




63 tons. 




11 


w 




42 inches. 




3 feet. 




Ulbs. 




40 to 42 




200 to 2i0 




7 ft. 9 inches. 


92*937 tons. 




96-726 


(t 





Consumption of Fuel. 



Per 100 miles. 
14,168 lbs. 



Per hour of passage. Per 24 hours. Per mile run. 
1,767 lbs. 41,800 lbs. 141*68 lbs. 

Number of miles run in 24 hours, 296. 

The engines are by Penn. She has but one air-pump and one con- 
denser, which are placed the one upon the other, both being with the 
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cylinders in the centre of the vessel's breadth. This arrangement leaves 
the circulation free inboard, and renders the working and repairing of the 
machinery very easy. The tubular boilers, in two compartments, which 
can be worked independently of each other at pleasure, supply plenty of 
steam. A staff of five men is sufficient for all purposes. In conclusion, 
during 22 months of service, neither the vessel nor the machinery have 
required any work beyoiid that of ordinary repairs. Here is a table of 
the voyages, extracted voyage by voyage, and added together month by 
month: 

TabU of the Voyagety Speed, and Consumption of Fuel, of the Fawn Strew Packet* 
boat, of 120 H. p., during the years 1847-8-9. 



Bates of the Voyages. 


1 


ean consumption of 
coal for the month, 
going and returning. 


ean time for the 
month for going and 
returning. 


Corresponding speed 
per hour expressed in 
geographical miles. 


aximum time for a 
half passage for the 
month. 


li 

is. 


inimum time for a 
half passage for the 
monUi. 


It 




^ 


S 


^ 


o 


^ 


O 






lbs. 


h. m. 


knots. 


h. m. 


knots. 


h-m. 


knots. 


1847, August, 


10 


6160 


3 31 


13-08 


2 15 


10-20 


1 35 


14-40 


September, 


13 


6439 


3 38 


12-66 


2 39 


8-82 


1 27 


15-84 


October, 


10 


6549 


3 33 


12-96 


2 15 


10-20 


1 33 


14-82 


November, 


9 


6439 


3 39 


12-60 


2 45 


8-34 


1 27 


15-84 


December, 


9 


6681 


3 35 


12-78 


2 41 


8-52 


1 30 


15-80 


1848, Januaiy, 


10 


6754 


3 39 


12-60 


2 43 


8-46 


1 41 


13-62 


February, 


12 


6638 


3 55 


11-70 


3 10 


7-56 


1 29 


15-48 


March, 


13 


6641 


3 46 


12-18 


2 30 


9-18 


1 32 


15-00 


April, 


9 


6769 


3 47 


1212 


2 20 


9-84 


1 36 


14-34 


May, 


10 


6556 


3 38 


12-66 


2 19 


10-32 


1 35 


14-62 


June, 


9 


6468 


3 49 


12-01 


2 35 


8-88 


1 34 


14-64 


July, 


12 


6600 


3 50 


12-00 


2 32 


9-06 


1 61 


1512 


August, 


4 


6710 


3 59 


11-52 


2 35 


8-88 


1 32 


15-00 


September, 


10 


6204 


3 38 


12-66 


2 30 


9-18 


1 32 


15-00 


October, 


10 


6138 


3 40 


12-54 


2 20 


9-84 


1 34 


14-64 


November, 


16 


0292 


8 54 


11-76 


2 45 


8-34 


1 34 


14-64 


December, 


9 


6820 


4 12 


10-92 


4 3 


5-64 


1 38 


14'82 


1849, January, 


11 


6558 


4 03 


11-34 


3 30 


6-54 


1 34 


14-64 


February, 


















March, 


10 


6160 


3 38 


12-66 


2 35 


9-90 


1 34 


14-64 


April, 


10 


6512 


3 31 


13-08 


2 16 


10-14 


1 82 


15-00 


May, 


11 


6318 


8 41 


12-48 


2 20 


9*84 


1 29 


15-48 


June, 


10 


6193 


3 36 


12-72 


2 15 


10-20 


1 35 


14.52 


Total. 


142599 


82 42 




57 53 




33 69 




Mean for one voyage tal 
from 236 voyages. 


len > 


6507 


3 46 


12-30 


2 37 


8-76 


1 33 


14*82 



Observations. — ^The Sunderland coal alone burned badly. After repeated trials, it wm 
found necessary to use equal portions of Cardiff and Sunderland. 

From the month of October to the month of February, the time of the repairs, the bot- 
tom tube plate on the port side was much out of order, it was necessaiy to proceed with 
a low pressure of steam. 

The figures carried to this table are exact. The distance between 
Calais and Dover is^ by the cooipass, 22 geographical miles ; and in 
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counting one mile over and above (which has been done in the table], 
for the ground lost in passing the bar, entering the harbor, and the meet- 
ing of ships, this will be less than the actual dislance run. The time 
occupied in the passage is effectually checked, for the postal authorities 
notice the time of departure as well as the arrival of the mails. This 
boat leaves Calais at 10 o'clock at night, »nd starts from Dover at 3 in 
the afternoon. One of her voyages is, therefore, constantly performed 
during the night. In the douUe passage, the favorable and adverse 
winds and currents balance each other ; consequently, the average of 
12.30 knots is less than the real speed of this boat, for the two following 
reasons: — First, the night passages are frequently made at a reduced 
speed, for stopping, sounding the bell to give and receive notice of ap- 
proach from the numerous vessels passing in the Channel ; secondly, 
the vessel is got under weigh at a fixed hour, for, whatever may be the 
weather, it is absolutely necessary the mail should arrive at its desti- 
nation. 

Comparucm urUh the Steam Vessels in the JVavy. — It is interesting to 
place by the side of these results^ those obtained from some of the steam- 
vess^ in the Navy, allowing for them the most favorable figures, both 
in speed and consumption of fuel, and taking the average results of the 
Fawn; admitting that 

The vesiel of 160 h. p. consumes 37,400 lbs. per 24 hours at a speed of 8 knots by log, 
« 220 h. p. « 50,600 lbs. " " 10 « 

«* 450 h. p. « 110,000 lbs. «• « 11 •* 

the following comparative table is the result. 



Power of the 
Vessels. 


Miles run 
in 24 
hours. 


Consumption of Fuel. 


per 24 
hours. 


per mile 
run. 


per 100 
mUes. 


per 295 
miles. 


for the journey, 
the consump> 
tionoftheFoum 
token as 1. 


h.p. 

Steamer of 450 
do. 220 
do. 160 

Fawn of 120 


264 
240 
192 
295 


lb. 

110000 

50600 

37400 

41800 


lb. 
416-65 
210-82 
196*59 
141-68 


lb. 
41665 
21062 
19659 
14168 


lb. 

122914 

62194 

57646 

41800 


S-98 
1-48 
1-37 
1-00 



The vessel of 160 horse power is the one in which the consumption of 
fuel approaches the nearest to that of the Fawn^ without equalling it, 
however ; but this is also the vessel in which there exists the greatest 
difference in the time occupied in running a given distance, and it is 
under such circumstances where the speed is of immense value in an 
advice boat. 

I will dwell no longer upon this subject. It is easy to deduce from 
these given figures any comparison at pleasure, such as the expense of 
fuel, and, independent of expense, the amount of oil, tallow, &c., used 
in a given distance. 

I cannot help remarking that all these differences in favor of the 
Fawny would be still more apparent if the constant proximity of the land, 
the shortness of the passage, the nature of the service, and the continual 
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passing of vessels, did not freqaently hinder, in a great measure, the full 
assistance of the sails. 

When the Favm unites the action of sailing; with the steam power, 
her speed is easily brought to from 13 to 14 knots an hour, and fre- 
quently more. With the sails alone, and the screw disconnected, she 
makes 9 to 9*5 knots. She makes 5 to 5*5 Icnots with the screw in con- 
nexion. The operation of disconnecting the screw is performed in a 
few minutes. 

She is schooner-rigged, with three masts. Her small amount of can- 
Tas, admirably adapted to the nature of the service, but inconvenient for 
vrorking the ship, could be so modified, and above all so considerably 
increased, as to realize, in any service different to that of the Channel, 
all the speed and economy which this vessel could possibly obtain. 

Under the report of the necessary crew, a great difference also exists 
between the Faum and the smallest of the compared classes, the steam- 
vessel of 160 horse power ; and the expense is but about one-third. 
Her crew is composed of twenty-one hands, as follows: — 1 captain; 1 
lieutenant ; 1 channel pilot, acting as officer in charge ; 1 chief engineer, 
1 assistant engineer; 3 stokers ; 1 sailing master, 1 boatswain ; 8 sailors, 
1 cabin boy ; 1 cook, and 1 steward. 

It remains established, by all which precedes, that no mail boat can 
compete with the Fawn in regard to speed and economy — that is to say, 
that all other mail boats would require more time, and consume more 
fuel, tallow, oil, &c., and take a more numerous crew, to perform the 
same journey. 

(Signed . ) Deschamps, 

S. Engineer of the Marine, 
Superintendent of the Mail Packet-boat Service. 



For the Joamal of the Franklin Institute. 

A Series of Lectures on the Telegraphy delivered before the Franklin Institute! 

Sessiony 1860-51. By Da. L. Turnbull. 

Continued from page 341. 

Before concluding the subject of electro-chemical telegraphs, 1 would 
bring before my readers a communication from the distinguished 
French philosopher, the Abbe Moigno, author of the ^^Trait6 de Tele- 
^phie-Electrique, ^'although not agreeing with the sentiments expressed 
m my former communication; but 1 have introduced it in justice to Mr. 
Bain, and from respect to the opinion of M. Moigno. 

Communicatum on the Electric Telegraph, — The President of the 
Society for the Encouragement of National Industry, (Session, May &h, 
1850,) announced that Mr. Bain had arranged in the hall his ingenious 
systemof electric telegraphing, of which M. Sequier had daring a previom 
session given a description, which greatly interested the members of the 
society. 

The Abbe Moigno was invited to give an explanation of this apparatus, 
to which invitation he quickly responded. 

In this consists the ingenious mechanism of this apparatus, to which 
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the author has given the name of electro-chemical telegraph, to distingiiidl 
it from the electro-magnetic telegraphs now in use, provided it be deprived 
of the magnet. 

The message vrished to be transmitted, is written on a piece of 
long narrow paper by cutting wiih the aid of a punch, the letters of a 
very simple alphabet composed of points and horizontal lines. Thb 
band is rolled on a wooden cylinder, and then unrolls itself with the aid 
of a crank, so as to pass on a second metallic cylinder, which supports 
fottr little springs which communicate with the conducting wire of the 
telegraphic line; the metallic cylinder is connected with the pole of a 
battery of small volume and very simple construction. 

The band of paper presents in turn, a covered part and a vacant space; 
this la^t represents the letters of the alphabet, whilst the covered parts 
are of paper, that is to say, an insulating substance. \Vhen the small 
springs rest on the covered parts, the circuit .is not formed and the cur- 
rent does not pass, but so soon as the springs touch an empty place, they 
are in contact with the cylinder; from that time the communication is 
established, the current circulating, and arriving instantaneouly at the 
station. There a small style is attached to the conducting wire of the line; 
below this style turns a metallic plate, which is covered with a di^ of 
paper, chemically prepared by dipping it at first in a solution of sulphuric 
acid, and afterwards in a solution of prussiate of potash. The plate and 
the damp disk with which it is covered, communicate with one of the 
poles of the battery at the station of arrival. The current is afterwards 
completed through the earth. 

The despatch is transmitted in the following manner : at a given sig- 
nal the style is applied to the chemical paper; at every empty space on 
the band of paper, which is unrolled by the crank, the current passes, 
and under its influence the point of the style, by the chemical action 
which it exercises, traces a point or a little line of a very dark color, 
which is the faithful representation of the letter which must be repro- 
duced at a distance. ^ 

The band on which an entire page is written unrolls itself with 
extreme rapidity, the plate, drawn by a clock-like movement, turns also 
with great quickness. After 45 seconds the 1200 letters composing this 
page appear very neatly drawn on the disks of the chemical paper, and 
were thus faiilifully reproduced, and would have gone two or three 
hundred leagues further without any difficulty. The movement printed 
on the plate is a spiral one, so that the successive lines do not supersede 
each olber, but remain entirely distinct. 

These are the advantages which the author attributes to his system of 
electro-chemical telegraph ; 1st, more economy and simplicity in the 
primitive construction : 2d, more rapidity in the transmission of the 
despatches; a single wire with a good insulator can transmit 1200 
letters a minute, or 20 letters a second, that is, ten times more than 
is customary : od, an electric current more feeble than is ordinary, sui^ 
fices to cause the apparatus to work, and is consequently less exposed to 
the chances of interruption by the imperfection of the insulation, which 
results sometimes from the vicissitudes of the weather and other circum* 
Stances: 4th, more simplicity and economy in the correspondence, and 
superintendence : 5th, fewer chances of error in the despatches sent. 
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Bain's telegraph is in operation in England, from London to Manchester, 
and from Matichester to Liverpool, over an extent of 300 kilometres, 
(186^ miles,) and in America on a line of 2000 kilometres, (1242) 
miles.) 

The President begs Mr. Bain to receive the congratulations of the 
society, on his system of electric telegraphing, and he renders to M. 
Abbe Moigno the thanks of the society for the complaisance with which 
he has given clear and precise explanations on the mechanism and play 
of this system. — Bulletin de la Societe d^ Encouragement pour Vln^ 
dustrie Jf^tionak, May 8, 1850, p. 236. 

Before giving; an account of the various forms of electro*magnetic 
telegraphs, it will be proper to ^ive a brief account of the science which 
investigates the relations subsisting between the electric, galvanic and 
magnetic fluids, as all the forms of telegraph I amabout to describe depends 
on the power of the electric current to deflect a magnetic needle, or the 
power of the current to impart temporary magnetism to iron, or to pro- 
duce electric currents by magnetic induction. 

Electro-Magnetism, — Tlie power of lightning to destroy, and reverse 
the poles of a magnet, and to convey magnetic properties to iron, which 
did not previously possess them, was noticed at a very early period of 
electrical science, and led to the supposition, that common electricity 
and galvanism would produce the same effect. Attempts were made to 
prove this fact, but no important results were obtained, until the late 
Prof. (Ersted, of Copenhagen, published in Thompson's Jlnnals of Phi- 
losophy^ for October, 1820, the important discovery he had made in the 
winter of 1819, which laid the foundation of the science of electro- 
magnetism. He ascertained that when a wire conducting electricity is 
placed parallel to a magnetic needle properly suspended, the needle will 
deviate from its natural prosition, which is thus expressed in Ampere's 
brief and universal terms : ^Hhat the north pole of a magnet is invariably 
deflscted to the left of the current which passes between the needle and the 
observer^ who is to have his face towards the needle j the electric current 
being supposed to enter near his feet^ and to pass out near his head.'' 
Likewise, that this deviation follows a regular law, which can be stated 
in-four general rules : 1st. If the needle is above the conducting tcire, and 
the electricity passes from right to left, the north pole of the needle will 
be moved from the operator. 2nd. If the needle is below the wire, and 
the electricity passes as before, the north pole of the needle will be turned 
towards the observer. 3rd. If the netdle is put in the same horizontal 
plane with the wire, and is between the observer and the wire, the north 
pole of it will be elevated. 4th. If the needle is in like manner placed 
on the opposite side, the north pole will be depressed. To exhibit this 
effect well, the needle must be very near the wire. Olh^r new and 
important facts were soon after discovered by Amp&re and Arago, in 
France ; Davy and Faraday in England, and our own illustrious Prof* 
Henry, then of Albany, New York. Ampere satisfactorily referred all 
the (bserved phenomena to the laws which govern the mutual actions of 
electrical currents, by means of a very injg^enious hypothesis — that mag* 
netism consists in electrical currents, revolving around the minute particles 
of a magnet, in planes perpendicular to its axis. This branch of science 
ill also named electro-dynamics, which simply means electricity in motioji. 
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vrhile electricity at rest, is called statical electricity. The laws of electro- 
dynamical attraction and repulsion, experimentally established by M. 
Ampere, and which serve to explain all the known phenomena, may be 



Fig. 9- 



^=^ 1 



Fig. 10. 



Fig. n. 



Proposition 3d. 
Fig. 13. 




plainly stated in a few general propositions. 
Proposition 1st. Parallel currents, (Fig. 
9) flowing in the same direction at- 
tract each other, where a b c d nre the 
currents, whose directions are indicated by 
arrows. They mutually repel when their 
directions are opposite, as in Fig. 10, a & c d. 

Proposition 2d. Two currents 
attract each other when they both 
flow towards or from a certain point, 
if they are not in the same plane, as 
in Fig. 11. And they repel each 
other, if one approaches and the 
other recedes from that point, as in 
Fig 11. 

These attractive 

forces (Fig. 12) vary in their intensity in 
the inverse ratio of the square of the dis- 
tance — or, as the distance increases, so 
their force diminishes, as in Fig. 12. 

Proposition 4. The attraction or repul- 
sion exerted by a current passing through 
a tortuous conductor, no matter how nu- 
merous its windings may be, is exactly 
equal to that which is produced by the 
same current when it follows in a straight 
line between the points as in shown fig. 13. 
A magnetic needle is a galvanascope, by which the 
existence and direction of an electric current may be detected. It was early 
employed with this intention, by Ampere, but, as the deflexion took place 
only when the opposite ends of the battery were in connexion, and ceased 
when the circuit was broken, he inferred that electricity passes uninter- 
ruptedly throu^ the battery itself when the circuit is closed, and that there 
is no action in the interrupted circuit. 

A magnetic needle will not only indicate the existence and direction of 
an electric current, but may serve by the degree of deflexion as an exact 
measure of its force. When used for this 
purpose it is called a galvanometer, the 
first example of which was invented by 
Professor Schweigger, of Halle, in 1820, 
soon after the discovery of electro-mag- 
netism, and was called by him an electro- 
magnetic multiplier; an example of this 
form of instrument is seen in Fig. 14. 
Various forms have been given to tnis instrument, as it is the basis of 
all the needle telegraphs. 

A current of galvanic electricity not only determines the position of a 
ttiagneti but renders steel permanently magnetic. This was obserred 
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nearly at the same time, by M. Arago and Sir H. Davy,^ who found, 
that when needles are placed at right angles to the conducting wire» 
permanent magnetism is communicated to them. Sir H. Davy succeeded 
m producing this effect, even with a shock of electricity from a Leydett 
jar. M. Arago, at the suggestion of M. Ampere, made a galvanic con- 
ductor in the form of a helix, or coil, into Fig. 15. 
the axis of which he placed a needle, as seen 
in Fig. 15. This helix was simply a spiral 
coil of wire, the extremities of it being con- 
nected to the opposite poles of a batery, 
thus permitting an electrical circuit to pass through it. By this arrange- 
ment the current is almost at right angles to the needle, and as each 
coil adds its effect to that of the others, the entire action of the spiral 
helix is extremely powerful. In this way a needle can be completely 
magnetized in an instant, and this is the method now principally employed 
by artisans in the manufacture of compass needles. 

When the conductors of a galvanic battery are brought near, or in 
contact with a quantity of iron filings, the filings will be attracted towards 
the conductors, and place themselves in the form of a ring around it. 
This action takes place while a current of galvanism is sent through the 
conductor, but as soon as that current is broken they fall off. By obser- 
vation of this fact, M. Ara^o was led to the important discovery of what 
is termed magnetic induction by electrical currents. Namely, that a 
current of electricity passing through a conductor will induce, or make 
sensible, magnetic action in those bodies near it, which are capable of 
being magnetized. Arago was then the first to form a temporary magnet* 
That this property is magnetic, and not simply electrical, is shown by 
the fact, that the filings of other metals are not attracted in the same way. 
It likewise renders steel needles permanently magnetic when placed m 
the axis of the spiral helix or coil. 

The word induction is here used to express that power which elec- 
tricity h^s to make magnetic action apparent to our senses. That the 
effect of the galvanic current upon the iron filings and needles is one of 
magnetic induction, is proved by the reality, tha't they acquire this property 
without contact with, and even at a distance from, the conducting wire. 

Some philosophers have ascribed the formation of iron filings into a 
circle around the conducting wire, to the influence of a magnetic current 
revolving about it perpendicular to its axis, and not to any action induced 
in the filinors themselves. Dr. Bache, the eminent Professor of Chemistry, 
in the Jefferson Medical College of this city, many years ago publicly 
advocated the idea, that the filings were not inert agents in this move- 
ment. To prove it, he instanced the evidence that when their ring 
around the wire is broken, they immediately fall off, even when a current 
of galvanism is progresssing along the conducting wire; he maintained the 
opinion that they assumed the ring-like form, because of the magnetism 
induced in them, and the argument he has adduced in its favor is «e^ 
tainly quite conclusive. 

Mr, Wm. Sturgeon, 'a native of London, about the year 1825, dis- 
covered that when wires of soft iron were placed within the coil of a 
conductinw wire, they were rendered intensely magnetic. {Jbmals of 
Pkilos. Vol. XII, page 359.) 
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Our knowledge of this subject was afterwards greatW extended during 
the period from 1828 to 1831, by the researches of Professor Heniy, 
Secretary of the Smithsonian Institute, at Washington. 

Though soft iron does not retain magnetism, its magnetic properties^ 
while under the influence of a galvanic current, are very surprising. A 
piece of soft iron, about a foot long and an inch in diameter, is bent m. 
the form of a horse shoe; an insulated copper wire is twisted round the 
bar at right angles to the axis, and an armature or keeper of soft iron, to 
which a weight may be attached, is fitted to its extremities. On con- 
necting the ends of the wire with a simple galvanic circle, the soft iron 
instantly becomes a powerful magnet, and will support a weight of 50, 
60, or even 70 pounds. As soon as the galvanic circuit is broken, the 
iron immediately loses its magnetism, and the weight drops. When the 
number of coils is increased they give great additional power. The wire 
used for making the helix must be wound with waxed or silk thread, to 
insulate it, so as to prevent the current from skipping along the contiguous 
parts of the coil, and thus taking a shorter route for its circuit, instead ^ 
traversing around the bar. 

The instrument first used by Prof. Henry, in 1828, to illustrate electro- 
magnetic action, consisted of an iron bar, two inches square, twenty inches 
long, bent in a horse-shoe form, and weighing 21 pounds. The keeper 
weighed 7 pounds, and 540 feet of insulated copper wire, were wound in 
nine coils of 60 feet each around the horse-shoe shaped bar of soft iron. 
From the experiments which he made with it, he proved that a small battecy 
is capable of producing great magnetic effects, if the spirals of the coU 
are numerous, and the resistance to the passage of electricity is not veiy 
great. He also showed the effect of varying the lengths of the conducting 
wires and the intensity of the current, and found that six short wires were 
more powerful than three of double the length. When the current was 
made to pass through all of the nine coils, the magnet raised 750 pounds. 

After all his investigations, he concluded that we can use long or short 
^ires as the case may require. Where we use long wires, the galvanic 
battery must have a number of plates, in order to give projectile force; 
on the Contrary, a single pair of plates will answer for short wires. 

^^May it not also be a fact, that the galvanic fluid, in order to produce 
the greatest magnetic effects should move with a small velocity, and that 
in passing through one-fifth of a mile, its velocity is so retarded as to 
produce a greater magnetic action. 

^^But be this as it may, the fact that the magnetic action of a current 
from a trough is, at least, not sensibly diminished by passing through a 
long wire, is directly applicable to Wm. Barlow's project of forming ao 
electro-magnetic telegraph, and also of material consequence in the 
construction of the galvanic coil. From these experiments it is evident, 
that in forming the coil we may either use one very long wire or several 
shorter ones, as the circumstances may require : in the first case, our 
galvanic combination must consist of a number of plates so as to give 
projectile force : in the second, it must be formed of a single pair. 

^^The wire used was 1060 feet (a little more than one^fifth of a mile) of 
copper wire, of the kind called bell wire, *045 (t^B v) of an inch in dianie> 
ter, were stretched several times across the large room of the Academy.'*— 
{SUinuaCt Journal, Vol. xix. January, 1831.) 
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He afterwards endeavored to ascertain the best form of iron to receive 
magnetism, but did not succeed satisfactorily. However, he found that 
magnetic power resided wholly on the surface of iron bodies, though a 
certain thickness of metal is necessary for its complete development. — 
Hence the larger amount of iron surface we have, the more powerful will 
the magnet be, when all other things are alike. This is the reason that 
a bundle of wires will exhibit greater magnetic effects than a solid bar, 
containing much more iron. Bachhoffner of Germany, and Sturgeon 
of London, were the first who noticed this fact. 

In 1830 Prof. Moll, of Utrecht, made some experiments of the same 
nature, and noticed particularly the sudden destruction and reproduction 
of magnetism when the current is TeYeTsed.-^{BibUotheque Ihnverselle^ 
1830, p. 19.) 

Subsequently, Prof. Henry constructed two of the largest and most 
powerful instruments of this kind at present known. One now in the 
cabinet of Yale College, weighing 59^ pounds, which sustained a weight 
of 2063 pounds; another, belont^ng to the cabinet of Princeton College, 
N. J., of 100 pounds weight, which could support 3600 pounds, or one 
and a half tons. 

According to our present knowledge of the matter, the power of 
an electro-magnet depends on five important conditions, viz. 1st, The 
intensity and tension of the electric current. 2d, The number of coils 
around the magnet. 3d, The quantity of iron composing the magnet. 
4th, The structure of the iron, the purest, softest, and most homogeneous 
receiving the most magnetism. 5th, The form of the magnet, as cylin- 
ders were found to support greater weights than solid bars, and bundles 
of wires more than cylinders. 

To be Continaed. 



Causes and Prevention of the Explosion of Steam Boilers. Extracts from 
a Lecture delivered by Dr. J. L. Smith, before the JVew Orleans 
Lyceum. Communicated by the .Author. * 

The explosion of boilers are devisable into two classes, namely, the 
simple bursting of the boiler when the plates are ruptured and opened by 
a steady pressure from within, and those explosions, the effects of which 
seem to exceed any thing that could be imagined would result from an 
accident of this character; this last has been properly called by the French 
explosions fviminofntes. Not only is the boiler burst under these circum- 
stances, but the whole or a part of it is projected with the rapidity and 
force of a rocket, and although weighing six or eight tons, may be thrown 
to a distance of many hundred feet from its original position, even when 
the rupture of the boiler is of small dimensions. 

It will be remarked that in these cases the opening made in the boiler is 
always in the end opposite to the direction in which the boiler is thrown; 
in other words, it is projected by the reaction of the steam, which escapes 
against the air; and in fact, is subjected to precisely the same action as a 
rocket. No ^dually increased pressure could cause a result of this de- 
scription, and It is not so much an immense pressure that is required to pro* 
* From the New Orieans Daily Crescent, Febmary 24, 1851. 



Digitized by 



Google 



406 Mechanics^ Physics^ and Chemistry* 

duce this as a very rapid development of that pressure. An iroD bomb» 
shell, several inches in thickness, may be burst by two or three pounds 
of povirder, although vre might condense with safety into the same shell, 
fifty times the amount of gas formed by the combustion of the powder; the 
fact is, that although the powder does not form gas enough to explode even 
a much thinner shell, if the gas were gradually formed, still, in the actual 
state of things, its rapid development more than compensates for the want 
of quantity, and the eRVcts produced are far more terrific than those which 
could be produced by a steady pressure, however great. 

The same fact is still more remarkable with that class of bodies caDed 
fulminating powders, which, when exploded in small quantities in close 
vessels of great strength, will burst them with prodigious violence, even 
when the gas formed from the combustion of the powder would not more 
than fill the capacity of the vessel; this is owing entirely to the instanta^ 
neous production of the explosive force. 

These remarks are merely to show the necessity of separating the study 
of the two classes of boiler explosions, the first of which arises from either 
deficiency in the strength of the boiler or from carelessly overburdening a 
boiler of proper strength (a too frequent occurrence.) The engines of 
ftiost steamboats, when in proper motion, are said to exhaust the boiler 
three times in the course of a minute; so then, when the engine is stop- 
ped, this large amount of steam will accumulate in the boiler if proper 
care be not used to prevent it. The water in the boilers, when the boat 
is not in motion, and with the steady fires, will acquire fifty degrees of 
heat in two and a half minutes, and let us suppose that the pressure of the 
boiler is one hundred pounds per square inch; now, at the end of two 
and a half minutes stoppage, the pressure will have increased two hun- 
hundred pounds, for it has been ascertained that an increase of fifty de^ 
grees of heat will double the pressure of the steam, and in two and a half 
minutes more, or five minutes from the stoppage, the steam will have ac- 
^mulated to four hundred pounds pressure to the inch. Now, there is 
doubtless much carelessness in observing the boilers when a boat stops., 
and consequently the rapid accumulation of steam becomes a frequent 
cause of the first class of explosions. 

: The consideration of the more immediate causes of the second class of 
explosions, {explosions JulminarUes^) are those which mostly excite our 
attention and for their explanation we have to search for some condition 
pf the interior of boilers that will give rise to a rapid evolution of steam. 

A cause very commonly admitted, and one in which there is, doubt* 
less, great truth, is, that of the water getting below the fire line of the 
boilers, a considerable portion of tlie boder becoming exposed to the fire 
\vithout water being in contact with it, thereby getting greatly overheated 
^d diminished in strength. 

While the engine is at rest and the safety valve closed, the water re* 
mains quiescent under the accumulated pressure on its surface; the moment 
this pressure is diminished by working the engine or opening the safety 
yalve, a frothing or boiling in the water takes place, its surface is raised 
and brought against the overheated sides of the boiler, an immense amount 
of steam is rapidly formed, and neither the safety valve nor the cylinders 
will allow a sufficiently rapid escape of steam, to prevent, in many in* 
stances, a terrific explosion; particularly when Uie boiler is already over* 
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•charged b^ a steady pressure, weak in its natural construction, and the 
iron diminished in strength by the heat to which it is subjected. In the 
Blinds of most persons this is considered a frequent cause of this class of 
explosions. 

It is insisted on by jnany, that accidents occur when the proper quan- 
tity of water is in the boiler, the boiler strong, and the pressure not be* 
yond its normal condition. Now, it is asked how is it possible, under 
these circumstances, for one of these explosions to take place ? In Tain 
have explanations been sought after, and we either quit the subject in 
despair of finding out the cause, or in disbelieving that it can happea 
under those circumstances. I must, however, state, that after a very close 
examination of the subject, I see reason to believe that a rapid formation 
of steam may take place under the circumstances alluded to above, and 
explosions result. 

In studying the causes of the explosion of boilers, it is usual to proceed 
by taking into consideration the ordinary properties of water, and the* 
laws of liquids with reference to heat, presuming that we understand aU!^ 
the laws that water obeys in being heated from the freezing point to six 
hundred degrees or more. But the fact is, that as far as our knowledge 
Igoes, water does not obey a regular set of laws with reference to the action 
of heat upon it — in this respect it has many peculiarities. 

Commencing with water at the ordinary temperature, and graduaA^ 
abstracting heat from it, the water contracts, and continues to do so unttl 
it reaches forty degrees, when any diminution of temperature will cauie 
it to expand until it reaches freezing point. Here, then, is a circumstance 
occurring in water contrary to what we knew of as belonging to othei 
liquids, which contract by the abstraction of heat down to their freezing 
point. Again, it is usually considered that if any thing is fixed, it is, that 
water becomes solid when reduced to thirty-two degrees (its freezing 
point); yet, singular to say, this is not the case, for, under certain circum- 
stances, (as that of perfect repose,) water may be reduced to a tempera- 
ture ten or twelve degrees below the freezing point without becoming solids 
this, then, is another peculiarity belonging to water that no other liquid wfe 
know of possesses. 

If we consider the temperature at which water may be heated in the 
t>pen air, without boilinor, a third still more remarkable peculiarity will be 
seen. Nothing appears better settled, than that water boils at 212 degrees* 
in open vessels, and that it cannot be heated beyond that; now it hm 
been clearly proved, and the experiment lately repeated by Prof. Farft- 
day at the Royal Institution, that water completely deprived of air, tsikf 
be heated in an open vessel to 250 or 260 degrees without commenciaig* 
to boil, but once the ebullition begins, steam is given off in an explosive 
manner, and all the heat that has accumulated between 212 and 260 de- 
grees, enters instantly into the formation of steam, the water falls to 212 
degrees, and the regular ebullition continues. Seeing then the existence 
of this latter peculiarity in water, what then is there irrational in sup- 
posing that water in a boiler may acquire a temperature beyond {hat due 
to the pressure of steam on the surface ? 

When the boiler is perfectly close, and the water heated, it does nef 
boil, but gradually increases in temperature, a pressure of steam accuoMi- 
Vol. XXI.^Tbzbd 8bbibb.--No. S^-^ubb, 1851. 86 
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lating above the surfiice of the water, just in proportion to the tempen* 
tore of the water; and according to experiments made, water in a boiler 
at 300 degrees, ought to furnish a steam exerting a pressure of a little 
more than sixty pounds to the square inch. Suppose then a boiler to be 
in that condition, and the water should continue to acquire heat, without 
that heat converting any additional quantity of th# water into steam; (a 
very rational supposition, when we see that water in an open vessel can, 
under certain conditions, be heated 40 or 50 degrees above 212 degrees, 
without the formation of steam;) and suppose the water arriving to 320 
degrees, and the pressure of steam be at 60 pounds, which is 30 pounds 
lower than what is due to water at 320 degrees. Should now any disturb- 
ance of this state of things take place, either by the opening of the safety 
valve, or by the working of the engine, the water would evolve with 
prodigious rapidity an amount of steam due to this excess of 20 degrees, 
ai.d we cannot properly estimate the rapidity with which this will take 
place, as every particle of water gives out almost at the same instant a 
portion of steam, and even this rapidly increased pressure of 30 pounds, 
might be sufficient to endanger the boiler. 

Now, if it be possible for the water to acquire 40 or 50 degrees more 
temperature than it ought to have, in consideration of the pressure of the 
steam upon the surface, we would be liable at any moment to have the 
pressure on the boiler doubled almost instantaneously. 

These, then, are indications that I advance, thinking them worthy the 
attention of those engaged in investigating the subject, and, may be, seek- 
ing for the cause of those explosions, when every thing connectecl with 
the boiler is apparently as it should be. This is one of those explana- 
tions that can only be properly determined by experiment. 
. There are many supposed causes of the explosion of boilers, that are 
sometimes insisted upon with a great deal of tenacity by their advocates. 
It is occasionally stated, when all other explanations fail to account for a 
particular explosion, that electricity had been the cause, without telling 
how this electricity could be formed, and when formed, how it could burst 
a boiler. Although it is possible to render a boiler, with steam escaping, 
electric, it must be insulated for this purpose either on glass rods or some 
other non-conductor of electricity. But in the case of boilers as they 
are constructed, this insulation does not exist; yet, if by any hazard 
a prodigious amount of electricity was accumulated in a boiler, from the 
known conduciibility of metals, the electricity could be discharged from 
the boiler without disturbing the most delicate part of its structure. And, 
could we accumulate the electricity of a flash of lightning on a steam 
boiler, from the known relation of metds to electricity, it would be dis- 
charged with the same harmless result to the boiler. 

Another cause, occasionally advanced, is, that the explosion of hydro- 
gen gas has burst the boiler. This, however, is no more tenable than the 
cause of electricity; for we must first learn how this gas is formed, and 
once formed, how it can produce an explosion. Direct experiments have 
been made by evaporating water to dryness in a boiler, and examining 
from time to time the steam, without finding any hydrogen gas mixed 
with it. In order to form hydrogen from the water, or vapor of water in 
the boiler, it is necessary that the sides of the boiler should be at a red 
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heat, a temperature at which the iron is diminished to one- sixth its origi- 
nal strength, and it is therefore presumable, before this state of. things 
could occur, the integrity of the boiler would be injured by the ordinary 
pressure of steam. But suppose that the hydrogen be formed by the de- 
composition of the vapor of water, against the red hot sides of the boiler, 
that the iron combii#s with the oxygen of the water and liberates the hy- 
drogen, how is this to explode ? for hydrogen gas is inexplosive; it is a 
mixture of hydrogen and oxygen gas that is explosive, not pure hydrogen 
gas; and as there is no way that we can possibly divine, by which the 
hydrogen could be furnished with oxygen, this hydrogen explanation for 
the explosion of boilers becomes groundless. 

There is yet another explanation, more commonly regarded as a cause 
of explosion than eitlier of the last two; it is, the injection of cold water 
into an over-heated boiler that has been exhausted of its water. It is the 
opinion of those who have investigated this experimentally, that no danger 
can arise from letting cold water into a hot boiler; and among those whose 
investigations have led them to adopt this conclusior^ are Mr. C. Evans, 
of Pittsburgh, and a committee of gentlemen at the North, now engaged 
in investigating the subject of the explosion of boilers. 

Mr. Stulman, of the firm of Stillman & Allen, Engine Makers, New 
York, on one occasion, seeing the engine of the shop stop without any ap- 
parent cause, on examination found that all the water was out of the boiler, 
and the flues very hot; he immediately turned the cold water on, and 
as the water entered the boiler, he could trace its elevation by looking 
into the flues, and see them gradually cooled down. This experiment 
might appear dangerous to some, but upon a little reflection, I have no 
doubt it would seem a harmless one. Boiling water admitted under the 
same circumstances, might be dangerous. 

An explanation has been attempted to account for the explosion oi 
boilers by Mr. Boutigny, of France, which involves a peculiar condi- 
tion of water on hotsurfac§; it has, however, not sufficient practical bear- 
ing to be insisted upon here. 

So, from what has been stated in this lecture, the immediate causes of 
the explosion of boilers are reducible to two. An immense steadily in- 
creased pressure, producing the bursting of boilers properly speaking — 
and a rapid formation of a large amount of steam, productive of explosions; 
and the manner in which these conditions were probably brought about, 
have been mentioned in full. 

It is not sufficient that we should know the calise of these accidents, 
but it is equally important to seek after the manner of remedying them. 

First of all, the frequency of these accidents would be most wonder 
fully diminished could the use of high pressure steam be done away with, 
and low pressure boats be substituted. Doubtless, the ingenuity of oiir 
mechanics could devise some system of low pressure boat adapted to these 
waters, if steamboat proprietors would be willing to enter into so great a 
reform. 

Again, high pressure engines could be made to work with a lower 
pressure than is now used, which might be done, and their power rated 
lower; as it is, the pressure used in steam boats on the western waters 
surpasses every thing that is dreamed of in other parts of the world, ex« 
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cept on locomotives, whose boilers far exceed in strength every otiier 
description. 

As regards the construction of the boilers, I would merely state that the 
ties used to strengthen the boiler can not be too many, and that thej 
ought not to be fastened directly to ihe plates of the boiler, but wher- 
ever they are riveted on, an iron band should go around the boiler, and 
the rivets pass through the boiler plate and the bandit; this would doubt<>^ 
less give great additional strength to the boiler. 

The safety valves should be larger or more numerous, to give sufficient 
vent to any sudden formation of steam. Some contrivance should be 
used to prevent the boiler from being overheated, and there is none better 
than the plugs of fusible metal placed in that part of the boiler imme** 
diately over the fire, which, on the water arriving at too high a tempera- 
ture, would melt, and let the water out upon the fire. There is yet an- 
other method that has been devised for this purpose, that was proposed 
some years ago by Dr. Riddell, and has since been made the subject of 
a patent by some one else. It is based upon the difierence of the expan- 
sion of copper and iron by heat. A copper rod, nearly the length of the 
boiler, is fastened in one end of it, and the other end is attached to a 
valve w*hich slides over an opening on the bottom of the boiler; now this 
rod lies immersed in the water, ano as the boiler and water become heat- 
ed, the boiler and the copper rod both expand, but the copper rod ex- 
pands more for the same amount of heat than the iron does, the conse- 
quence is^ that the valve on the bottom of the boiler is moved; there is 
nothing easier than to so arrange the position of that valve with reference 
to the opening in the boiler, that when the water, and consequently 
the rod, are heated to a certain temperature, the valve will uncover the 
opening and let out a portion of water upon the fire, which being partly 
extinguished, will permit the boiler to cool, the rod to contract, and the 
opening be again covered up. This method could no doubt be rendered 
practical, although I am not aw^are of its having had any application. 

The next most important step to take in this matter is that by legisla- 
tion; for, let the ingenious invent what remedies they please, to prevent 
the explosion of boilers, there are alw^ays a number of the reckless and 
indifierent who will not adopt them, and even neglect the ordinary pre- 
cautions of safety. In this place a boiler explosion takes place — forty or 
fifty lives are destroyed — a kind of investigation is made, which generally 
results in finding out nothing as to the cause of the explosion, and ex- 
onerating all those responsible in the matter. This is not owin^ to any 
deficiency of will or zeal on the part of those whose business it is to in- 
vestigate it, but from want of a proper method as well as judicious laws 
to enforce the results of their investigation. 

Why not, as in other countries, make it criminal to carry over a cer- 
tain pressure of $team? for most surely it is crhninal to jeopard the lives of 
those who entrust themselves to your care. Certainly there is no more 
wholesale species of manslaqghter than that which results from many of 
the explo8ion$ oooqrring oi) t^PlSP wM^r^, ^d there is no body of men 
more responsible for U than the I^egi^lature of thia vi|r|Qi|s States, for it 
if in their power to diminish the frequency of thepi. 

Let them, as I before said, enapt )aw§ fpa)fing it prippip^l to pany pf f jr 
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ti certain pressure of steam; make it necessary to have a safety valve en- 
closed beyond the reach of any one on board of the boat; make it punish- 
able to insert any thing but fusible metal in the holes of the boiler meant 
for that purpose. The Legislatures of the various Western States should 
also make a joint appropriation of some twenty or thirty thousand dollarei, 
to investigate the explosion of high pressure boilers, not by experiments 
made on small apparatus, but on boilers of the dimensions ordinarily in 
use. And if these means be resorted to, the columns of our papers will 
not be daily filled with those lamentable boiler explosions which have 
become a reproach to the steam engine on these waters, and are considered 
in other parts of the world as discreditable to a nation that has such just 
cause to boast of its rapid strides in civilization, arts, and science. 

Remarks, — We insert the above lecture with great pleasure, not be- 
cause we agree with all ihe views of the author, or with his suggested 
explanation of the ^'explosions fulniinantes^^^ but because it contains a 
great deal of common sense, and the results of reading, observation, and 
accurate thought, and calls attention to what is in reality a disgrace to our 
country. In regard to the cause of these explosions, we have ourselves 
never yet met a case where there was not reason to suspect one of the 
causes first mentioned by him, viz. : either deficient strength of the boiler, 
gradual increase of the steam pressure above the power of resistance of 
the boiler, or the sudden increase due to water being suffered to come in 
contact with overheated iron. As it regards the bearing of Faraday's ex- 
periments, to which the lecturer alludes, we think that if he will read them 
again attentively, he will find them as inapplicable to the case of steam 
boilers, as the spheroidal state of the water proposed by Boutigny. For 
the phenomenon depends on the perfect stillness of the water, requires that 
the surface of the vessels should be very smooth, the water free from air 
(which is never the case in practice,) and the vessels comparatively deep 
and not too large, (a common glass test tube will show the experiment 
very satisfactorily, as many an unfortunate chemist who has been manipu- 
lating in too much of a hurry can tell.) The shaking of a steamboat or 
locomotive boiler, the deposit of insoluble matters, or the rough surface of 
the inside of a boiler in use, by giving rise to an evolution of steam, 
would always in practice prevent the phenomenon, though we suppose 
that in stationary boilers with hanging tubes, such as the one recorded in 
Vol. XVI, page 140, of our Journal, the case might occur. (That it did 
not in that case, is shewn by the fact, that the explosion took place on 
the reduction of the temperature.) We would also call the attention of 
Dr. Smith to the fact, that this sudden evolution of steam may take place 
and the boiler be projected, even where the first rent is produced by the 
simple yielding of the material. Such appears to have been the case of 
the explosion of the boiler at Mr. Greble's marble yard in our city, and 
it is very probable, that such a state of things caused the dreadful explo- 
sion of the locomotive Neversink, on the Reading Railroad. (Journal, 
Vol. xiii, page 331.) 

We are very glad to find the author replying so judiciously and satis-" 
factorily to the hydrogen and electrical theories of explosion, which areP 
so entirely absurd, and so constantly evoked to shield those responsible*' 

• 85* 
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from the just consequences; and we like his suggestion of banding tbe 
boilers at the lines of stays; but we must remind him that the fusible plugs 
have not been found to answer as well as was expected, nor do v^e be- 
lieve that when the boilers are properly made and tested, and confided to 
careful and competent engine men, the employment of high steam is any 
more dangerous than that of low. 

We are, moreover, much surprised to hear a gentleman evidently -so well 
informed on the subject, sanction the opinion of the harmlessness of inject- 
ing cold water into an overheated boiler, when not only experiment, bat 
experience teaches us every day the contrary. It is true, that such an ex- 
periment as that attributed to Mr. Stillman may for once succeed, but the 
chances are indefinitely great in favor of an explosion, and had such oc- 
curred, mere justice to the sufferers would require severe punishment on 
any one who would direct it. What difference in practice can exist be- 
tween putting the water in hot or cold, we cannot see, for the surplus heat 
contained in water at 212^, compared with that at 32^, is but a trifle com- 
pared with the amount consumed by the conversion into steam. 

In reference to the matter of legislation, we have never omitted an op- 
portunity of calling the attention of our readers to the necessity of our 
imitating other nations in their excellencies, (as we do in their follies,) and 
holding the negligent managers of exploding boilers strictly responsible 
for the consequences of their inattention. For the two last sessions of our 
Legislature, a memorial from the Committee of Science and the Arts of 
the Franklin Institute has been before it, praying for the adoption of a sys- 
tem of rigid examination of boilers, and of explosions; but that respect- 
able body is so occupied with political manoeuvrinff, that they have no 
time to attend to the welfare of their constituents. We hope that some- 
time or other a better time will come. Ed. 



For the Journal of Uie FruikliB Institute. 
The Collins^ line of Steamships. 
About a year has elapsed since this line commenced tlieir trips across 
the Atlantic, and already enough has been demonstrated to prove them as 
unsurpassed in speed, as it has been universally conceded, they are un- 
equalled in model, and for the beauty and convenience of their internal 
arrangements. Enough at any rate is already known, to justify me in 
drawing your attention to the many unfair and injurious reports that have 
been brought to bear against them, and principally, I regret to say, on this 
side of the Atlantic; for strange as it may appear, more open and concealed 
enemies to the line, have existed among us than in England, taking 
the publi^ed statements as the standard by which to judge. It is my 
present purpose fairly to state the case, and to show, as I think conclu- 
sively, that the steamers of this line are a triumph to our skill, and a 
credit to those who designed and constructed them. These vessels were 
commenced just after the appearance of the Europa, Canada, Niagara, 
and America, and were intended to surpass them in size and speed. But 
as soon as these ships were fairly commenced, the Asia and Africa, larger 
•ad more powerful than the former steamers of the line, were put under 
contract, and by great exertions, brought out nearly at the same time as 
the steamers of this line, so that to achieve a name, we had not only to 
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do all that our ressels were intended to do, but to excel the last two 
steamers also. How well they have accomplished their object, the pub* 
lie can determine; but they, looking only at the shortness of the passage 
nvilhout regard to circumstances, are unable to understand the real value 
of our surcess, which is the point to which I wish particularly to call 
your attention. 

The dimensions of the contending Vessels are as follows : 



Atlantic, 


Pacific, 


Baltic, 


Asia. 


Length on D6ck^ 286 feet. 


2S4 feet. 


287 feet. 


280 feet 


Breadth of Beam, 45§ '< 


45 « 


45 " 


40 •« 


Depth of Hold, 82 «• 


32 « 


82 " 


274 " 


Tonnage, (CuBtom fiouae,) 2771 « 


2686 ** 


2718 - 


2072 " 


(Carpenter's,) 3040 " 


2900 « 


2920 ** 


2240 " 


Load Draft, 20 " 


20 " 


20 " 


20 " 


Diameter of Gjlinde», 95 inchear 


95 inchea 


95 inches. 


96 in's 


Length of Stroke, 9 feet* 


OfeeL 


. 10 feet. 


9 feet 


Nominal Horse Power of > ^ixtx xs o 
both Engines, J 800 H. P. 


800 H. P. 


828 H. P. 


816 « 


Diameter of Paddle Wheels, 36 feet 


36 feet. 


36 feet 


36 feet 


Length of Paddles, 12^ ** 


114" 


114" 


H " 


Immersed Midship Section, 725 '* 


720 " 


720 « 


640" 



The term nominal horse power, has become a mere conventional unit 
for expressing a certain size of cylinder, without reference to the power 
exerted; and the actual horse power exerted by the engines of either 
American or English steamers greatly exceeds the nominal. This may 
be attributed to the increased pressure of steam used since the rules for 
calculating nominal horse power were established by Watt. In England, 
they designate the size of their cylinders by horse power, a term rarely 
alluded to in this country among engineers, who always speak of the 
diameter of the cylinder and stroke of the piston. From an examination of 
the above table, it will be seen that the Asia has cylinders one inch larger 
than the Adantic or Pacific, and the same length of stroke; estimating the 
nominal horse power by rules established in England, the power of the 
Asia a 816, and the Atlantic and Pacific 800, as will readily be seen from 
the following rules : 

1st, The square of the diameter of the cylinder in inches, multiplied 
by the cube root of the stroke in feet, and divided by 47 ■■ nominal horse 
power, thus, 



9b* X 1^9 



caas 800 horse power. 



• 47 

It is quite a mistake to suppose that the new steamers of the Cunard Line 
carry but 7 lbs. of steam; the average pressure is about 13 lbs., while that 
of our steamers is about 15 lbs.; and when you take into consideration 
that our vessels cut off the admission of steam into the cylinder at ^ the 
stroke, and that t/iey generally use it to a much longer point, it will be 
apparent that the actual horse power developed, will be the greatest on 
their steamers. 

From the statistics given, we find that the immersed midship section 
of the Asia is 80 square feet less than the Pacific or Baltic, and 85 square 
feet less than the Atlantic, giving per square foot of immersed section to the 
Atlantic, MO H. P. Pacific, M2 H. P. 

Baltic, 1-16 ** Asia, 1-28 ** 

the Asia having an important advantage over either of the others. 
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Having demonstrated that the Asia has less inomersed midship seettoo 
and greater power, the question may properly be asked, how can the Pii* 
cific and Atlantic equal inspe&d the Asia? I answer, by superior model, 
which at high speed, gives us decided advantage over them in that par- 
ticulrir. As a proof of this, I would state ihat the new Cunard steamers 
now building, (the Arabia and Per. ia,) will resemble them in model, and 
will also have tubular boilers. In one respect, however, they have always 
had a decided advantage; their firemen and engineers have been long in 
the trade, are accustomed to its severe duties, and are perfect in their 
parts; while with us, great changes have taken place, and the ship olten 
goes to sea with one-half at least new hands in the engineer's department. 
Until we have full crews well accustomed to their several duties, we shall 
suffer materially. In this respect, I am happy to state that a great im- 
provf ment has taken place whhin the past few months, and I trust that 
soon we shall have the advantage of picked crews, to contend with oar 
friends across the Atlantic. For it is evident that they are not to be beaten 
from the want on their part of their best exertions to prevent it. It must 
not be forgotten, that the Asia is 600 tons less burthen than the ships of this 
line, consequently, has less accommodations for both passengers and freight 
Having shewn, as I think, that we have accomplished much, and that 
we have already surpassed our opponents in speed as well as in the com- 
fort and convenience of our ships, I wish to show that we have had more 
opposition to contend with at home than abroad ; there they hare done 
us the justice to say, that the ships of this line were a credit to the 
country ; while among us, no sooner was the Atlantic finished, than the 
most exaggerated accounts were given of the vessel, by ill advised, would- 
be-fiiends; her size was stated to be 3000 to 3500 tons, with engines of 
1000 horse power each, and much else having about the same relation 
to the truth. 

On her first passage out, she had the misfortune to break her air pump 
backet, which caused a detention of 30 hours; when immediately the 
same parties that had played at bragg, shook their heads wisely, and 
intimated that proper attention had not been paid to their machinery, and 
so it has been ever since. 

The Pacific was laid up a few weeks last winter to do some re- 
pairs to her boilers and machinery, and put a new saloon on deck, 
and it was immediately announced that a new bed plate was to be put 
under one engine, at a cost of $20,000. To be sure, the story w^as con- 
tradicted the next day, but if the truth only had been uttered, no con- 
tradiction would have been needed. So when the Atlantic broke her 
shafl, not satisfied to wait a reasonable time for information, one party 
very wisely hints, that possibly the boilers have exploded, or some other 
accident, serums in its nature, has occurred, and that it is strange we 
cannot build machinery with the English. If the Cunard steamers are 
behind time, the wind must be ahead; but if these ships are the siime, 
some accident has happened to their machinery. 

I very much question if these same parties can call to mind a single acci- 
dent that has happened to the Cunard line. The chances are, they would 
deny that one ever did happen, and if you should state that one bad 
broken a shaft, and only made the passage this way as far as Halifax, and 
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sent her passengers to Boston by another steamer; that another had been 
lost on the coast of Maine; and that about a year shice, on a passage 
this ivay, one of them broke a side lever, causing much injury to and 
rendering one engine entirely useless, and that she left on her return 
trip wth but one engine, and took her usual number of passengers, he 
would deny the whole, although perfectly true. There is another class 
of friends, who think these steamers can be very much improved, and 
have published their opiruons in relation thereto. One who must think 
himself a paragon of wisdom, states that the machinery of the Baltic weighs 
1800 tons, (its real weight is 825;) that to ensure a safe passage, she 
should carry 1800 tons of coal, (her bunkers hold but 1050, which 
usually leaves 2 or 3 days' supply on hand;) and that she should have 60^ 
feet wheels. With these improvements, he promises increased speed, 
although all his suggestions have not a grain of common sense in them. 
And here let me notice an article in jlppleton^s Mechanics^ Magazine 
for March, by B. F. Isherwood, Chief Engineer, U. S, N., who compares 
the Pacific, (the clipper of the sea,) with the English war steamer, 
Arrogant, a propeller. You might as well compare the American Eclipse 
toith a Donkey, There is great injury done by suggesting the possibility of 
comparison; one has crossed the Atlantic at a speed of 13 sea miles, while 
the very best speed of the other, with sails and steam, is about 9. But see 
how the comparison is made, and that, too, by an American. He states, page 
153, that the Arrogant is 200 feet long between perpendiculars, and thai tfte 
Pacific has almost the identical dimensions of the Arrogant^ and is 210 
feet between the same points; he also says, he \^ fortunately in possession 
of the exact data of the two vessels, while he has hardly a single item 
right; but, leaving the small errors to take care of themselves, I will 
state what will considerably affect this exact data. The Pacific is 271 feet 
between perpendiculars, and 284 feet on deck, a small difference of 61 
feet in length, or nearly 30 per cent. If the hulls are exact with this 
difference, we must yield the point. Mr. I. says, the Arrogant made 
8-35 miles per hour in the river, and that the Pacific made 12 miles. 
Now the latter can go, in the river, 15 miles per hour with the greatest 
ease, and has done it often. I have no disposition to follow this gentle- 
man further, but I think I am not going too far, when I say it becomes^ 
all who write for scientific Journals, to pay some regard to facts — we do 
not look for romance here, or at least, not such a one as the comparison 
of the Arrogant and Pacific. As an American engineer, I feel proud of 
the success of the Cunard steamers; for about twelve years they have 
crossed the Ocean with great success and with a constantly increasing 
speed, as each addition was made to the line. There is no reason for 
envy, for the world is large enough for us both, and neither can make an 
improvement which does not in some degree benefit the other; and while 
I am pleased with their success, I may be still more so at our own, and 
may rejoice that we have at length become the master of the mistress of 
the seas. 

Practice. 
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For tbe Journal of the Franklia Institute. 
Steamer Monumental City. 

In the description and report upon the performance of the steamer 
Monumental City, published over the signature of I. in the December num- 
ber of the Journal of the Fran/din Institute for 1850, we have discovered 
several errors and inconsistencies affecting the character and performaoce 
of the machinery, to which we beg to call the attention of the readers of 
the Journal, and make some reply. 

The description of the ship and machinery is, with slight exception, cor- 
rect, and was it not that exactness in all such matters is of much iniport- 
ance, we should not deem it necessary to notice so slight a discrepaocj 
as exists in this instance. The only error in this connexion, consists io 
stating that the stuffmg boxes for piston rod, are of ^^ the ustial dimensions 
for engines of stationary cylinders,'*^ which, if our knowledge as to the 
general practice be correct, is not the fact; the diameter of the stuffing 
boxes, being such as to accommodate a rod of six inches diameter, and 
their total depth eighteen inches, when tbe glands are screwed hard down, 
which we think somewhat larger than the dimensions usual in engines 
havinjj cylinders (fixed) of but 44 inches diameter. 

In this connexion, we would add, that the glands are of greater depth 
than usual in engines with fixed cylinders, and are bushed with brass, 
and that a bushing or gland of brass of some six inches in depth is fixed 
in the bottom of each of the stuffing boxes also. 

In regard to the performance^ there are several errors and discrepancies 
of more serious import, growing out of the circumstance, doubtless, that 
I. was not a witness to all the facts reported, and was, without doubt, 
wrongly informed as to some of his distances. 

The first error under this head, which we shall notice, is in the distance 
from the Lazaretto Lighthouse to the Fort, or SoUer's (Teller's) Flats, 
stated to be 4 miles per U. S. Coast Survey. This we believe to be in- 
correct for the following reasons : 
^ First. — Because of the fact, that a reference to a recently published map 
from the Coast Survey Office, which defines the positions of the two points 
(Hawkins' and SoUer's) on either side, but within the location of the new 
Fort, not, however, of the fort itself; and carefully measuring the distance 
by scale upon the track taken by the ship, from a point opposite to 
the Lazaretto Lighthouse, to a point abreast of the supposed location of 
the new Fort, we find the distance to be about five miles. 

Second, — Because of the fact, that but few of our best side-wheel, light 
draft passenger boats, run the distance between these two points in less 
than twmty minutes; which, allowing these boats to average but 15 miles 
per hour, would make the distance at least 5 miles; and. 

Third. — Because of the fact, that the statement made in regard to the 
run made on the 17th day of November, from Cove Point to the Bodkin 
Lighthouse, (though not so favorable to the ship as it should have been, 
as we shall hereafter show,) against a head wind amounting almost to a 
gale, and an ebb tide, which, when accompanied by such a wind as that 
blowing at the time, caused a very considerable adverse current, diovrsa 
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much less decree of slip than that estimated from the run between the 
Lazaretto and Fort. 

The next and last of the errors to Mrhich we shall call attention at 

Eresenty is that in regard to the run from Cove Point to the Bodkin Light- 
ouse. In this case the aggregate time consumed between the two points 
mentioned, as well as the actual distance, are correct as stated. But the 
numbers given as the average of revolutions of the screw and engines, and 
pressure of steam in the boilers, we think not so. 

The writer of this was on board during this run, and watched with much 
care, the performance of the engine, and does not remember any period, 
except perhaps for a few minutes, when the speed of the engines exceeded 
38 revolutions per minute, and feels confident in the expression of the 
opinion, that they did not reach this number during more than one- fourth 
of the time occupied between these points; and that they several times 
fell, and for a considerable period kept below 30 revolutions per minute* 

As to the average pressure of steam reported, we would remark, that 
for a considerable portion of the time, owing to w^ant of experience and 
attention on the part of the firemen, the steam was suffered to fall much 
below^re pounds per square inch, and but once, and then only for a few 
minutes, did it exceed a pressure of 16 pounds- 

Furthermore, the furnaces of one of the boilers were suffered to become 
so foul, as in the opinion of the engineer in charge of the engines at the 
time, to render the entire withdrawal and renewal of the fires in them, ab*- 
solutely necessary, which of course occupied much time. And besides 
this, several stoppages became necessary to afford an opportunity to free 
the water valves attached to the cylinders of chips, &c; which, from time 
to time, would find their way through the steam openings into the cylin- 
der, and were forced by the pistons into these valves. Some distance 
and time also was lost, by being driven from the proper course by the wind. 

In conclusion, assumin/ the distance between the Lazaretto Lighthouse 
and the Fort on Soller's Flats, to be 6 miles, the average number of revo- 
lutions, 42 per minute, and the time, 32 minutes, as stated by L, the 
slip would be 21 j\ instead of 37^ per cent., as estimated by him, which 
is still thought to be excessive; in support of which we would remark, 
that frequent and careful observations of the distance passed over between 
the successive jets of water thrown out by the air pump (the discharge 
being just above the water line,) when running in smooth water, indicated 
a slip not exceeding 10 per cent. M. & H. 



For the Journal of the Franklin Institute. 

Marine Steamers. 
The recent introduction of the ordinary beam engine of our river boats 
into several sea steamers of magnitude, has been so far attended with 
complete success. The Prometheus recently performed the passage from 
New Orleans to New York in 6h tiays, being the quickest passage ever 
made ; and since that time the^ North America has made a quick ran 
home from Chagres. Within a few months past the following steamers 
have been finished, having sea-hulls and river beam engines of extra 
strength: the Pacific, (for the Pacific trade,) the Prometheus, North 
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America, El Dorado, and Brother Jonathan. The last three intended for 
the trade from New York to New Orleans and Chagres. The objectioii 
urged against this form of engine has been, that it elevates the centre of 

fravity of the machinery— the tendency of which is to destroy the sbh 
ility of the hull. This is true ; but when we reflect that the boilers, 
shafts, and wheels, channel plate, condenser, air and force pumps, all 
retain the position they would have with the side lever engine, aaci that 
the only portion that is much elevated is the beam with its connexiooa, 
and compare these parts with the size of the hull, we shall find that the 
elevation of one piece of machinery of 10 tons weight, 12 to 15 feet 
above the deck, will not have the effect that was expected. So far it 
has not been proved in practice to be injurious. The advantages of this 
form of engine are less weight, less cost, and greater simplicity ; in addi- 
tion to this, they are slightly more economical. B, 



For the Journal of the Franklin Institute. 
Oscillating Engines. 

Economy of space and weight is a very important item to be con* 
sidered in the construction of marine steamers ; and it is when viewed in 
this light that oscillating engines will be found to have many advantages. 
The steamship Republic, built at Baltimore, bjr Murry &Hazlehurst, was 
the first vessel of that class in this country havmg engines of this descrip- 
tion. Her cylinders were 54 inches diameter, 6 feet stroke, attached to 
side w^heels; and the space occupied by the engines was but 20 feet in 
width by 10 feet in length of the vessel. These gentlemen subsequently 
applied a pair of engines of the same kind, havmg cylinders 44 inches 
diameter, 3 feet stroke, to a 12 feet propeller, in the steamer Monumental 
City. 

In this City, Messrs. J. T. Sutton & Co. have applied to the steamer 
Colonel Fremont a pair of engines of this description, with cylinders 40 
inches diameter, 28 inches stroke, geared to a propeller ; and for the 
steamer Albatross, a pair 40 inches diameter, 40 inches stroke, geared to 
a 10 feet propeller, the latter making If revolutions to 1 of the former. 

In New York they are building at the Novelty Works a pair of engines 
of this description, with cylinders 85 inches diameter, and 9 feet stroke, to 
be attached to side wheels ; and at the Allaire Works a pair of equal size. 
These engines are believed to be the largest of their kind ever built, and 
are to be used in the Pacific steamers of Howland, Aspinwall & Co. 



T?ie Steamship Lafayette. 



This fine steamer, just completed in New York, has been added to the 
merchant marine of this city, and left on her first trip, May 7, 1851 . Her 
dimensions are as follows: — Length of keel, 200 feet; breadth of beam, 
33 feet; depth of hold, 27 feet. She has three decks, the upper bein^ 
devoted to passengers, and the rest to machinery, coal bunker, and 
freight. Her hull was constructed by Perrine, Patterson & Co., of Wil- 
liamsburgh,and has the appearance of good workmanship, combined with 
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beauty of model. The machinery was constructed by Hogg and Dela* 
mater, of New York, who have been for several years accustomed to the 
construction of machinery for screw steamers, and this job has the appear- 
ance of strength without any extra finish.. The engines are direct action 
cylinders over cranks, and connected at right angles; diameter of cylin* 
ders, 50 inches; stroke, 44 inches; she has a four bladed propeller, 14} 
feet diameter, and two of Montgomery's vertical tubular boilers, with 
fan blast under grate, and uses anthracite coal. Her trips will probably be 
made in the time of the City of Glasgow. d. 



Quick Passage of ike Steamer Pacific Jrom Liverpool. 

The Mail Steamer Pacific recently made the passage from Liverpool 
to New York, (dock to dock,) in 9 days and 20 hours. Her rate of steam- 
ing may be seen from the following table : 
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B. 



Waste Gases Jrom the Blast Furnace. By David Mushet, Esq.* 
Continued from page 327. 

Take, for example, a furnace, 8 feet across the top, filled through a 
tube 8 feet deep. Diminish the diameter of the tube to 4 feet, and fill 
vnly coke into it. The flanch covering the annular space \;v*ill then be 
2 feet wide. In this flanch we have (say) six openings, secured with 
sliding covers, to be made air-tight by the means already used for that 
purpose. Into these openings Jul all the ore. To give free vent for the 
gas, I would carry the conducting tube round the furnace — the top flu* 
*Frem the London Mining Journal, No. 809. 

ToL. XXIr— Tbibd Simiis.»No. 6.-4vkb, 1851. 36 
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with the top of the filling place^ and have six flaes or openings into it, 
underneath the whole parts of the flanch. If these flues were each 3 
feet square, their joint area would be rather more than the area of an 8 
feet circle. I have understood the ordinary size of the conducting tube 
is 3 feet square. I'his cannot be large enough to give a free vent, let 
the draft of the boiler chimney be ever so great. As it is evident the 
opening of the slides to fill the mine would slop the abduction of the 
gas, and admit air into the annular space, three or six partitions of iron- 
plate must pass from the under side of the flanch, abutting frona the wall 
to the tube, and of the same depth of 8 feet. Six partitions would be 
the safest and most complete. These would divide the annular space 
into as many companments. Each of these would be filled separatdy 
and successively; and a slide door or damper, being dropped down into 
the corresponding flue before the filling cover was removed, the access 
of air to the main tube would be cut off, and five-sixths of the annular 
compartments would continue delivering gas. The damper being down, 
and the chain for raising it unhooked, when the filling barrow came 
forward, there would be no obstruction on the floor. If each filling ori- 
fice were provided with a hopper, and the charge filled into it, before 
the slide cover were wi hdrawn, there would be the least possible access 
of atmosphere — the cover being thrust to the moment the hopper bad 
voided itself; but this might be quite an unnecessary nicety, because the 
flue being stopped, there would be a strong efflux of gas outwards. If 
this mode of filling be adopted, I would stake the existence of your valu- 
able Journal (were it in my power) against the possibility of any diffi- 
culty on the score of scaffolding continuing to exist. A pillar of coke 
of concentrated heat will always be descendmg into the hearth, radiating 
in even circles towards the sides the proper degrees of cementation and 
deoxidation, and melting instantaneously in the fusing region the pre> 
pared materials which approach within its circumference. The gases in 
the annular space will pciss through the whole body of mine before they 
make their exit to the boilers, imparting that gradtwl increase of tempera- 
ture to the ore as it descends, which appears to be a point of great im- 
portance to the abstraction of oxygen. The surface of the materials at 
the sides of the furnace, instead of being constantly 10 feet at least, with 
an 8 feet tube, below the level of the filling place, will be only tkretj 
reckoning on the filling being kept flush with the bottom of the gas flues. 
The surface for collecting gas will be increased by 33 circular feet, 
in addition to what previously existed, according to the taper of the 
walls, on a level with the bottom of the tube. The whole annular space 
will be amply sufficient to receive the mine and flux, and the central 
tube, when the surface has sunk 4 feet, will be capable of receiving more 
than a ton of coke. An orifice in the cover of the tube, at least a foot 
in diameter, would be very advisable, to aid in preserving the central 
upward ascent, and to counteract the lateral tendency of the main chan* 
nel of escape. This, of course, would be so much lost; but the main 
object is to have not aU^ but all that we can get wUh economy; but if there 
is exhaustion at work drawing off the gas to the boilers, it is plain no 
8uch aperture can be allowed. In this case, it would be advisable to 
erect the apparatus over the furnace — ^that is to say, when the height of 
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the furnace for maximuin effect has been ascertained, let the tube and its 
appendages be applied on the top of that level. If so much as 8 feet 
were inconvenient, 4 feet might be within, and 4 feet above, the previouji 
filling level. To avoid any jamming of coke in the tube, though I do 
not apprehend there are actually any ill consequences arising from that, 
nothing is easier than to give it a slight taper, by a few inches extra width 
at the oase. The purest gas, most free from carbonic acid, would evi- * 
dently in the above arrangement be obtained from the tube itself. This 
would require quite different contrivances to secure an unremitting supply 
for the boilers during the filling. I have views on this point which would 
comprise a method for giving a more intense heating effect to the gas 
when delivered for combustion; but as their perfection depends upon 
exact information, which I do not possess, as to the inflammability of 
the gases at different temperatures, from 60° upwards, I will not mix 
uncertain matter in this letter, to divert attention from arrangements — 
the practical effects of which by experience I can confidently predict ; 
but generally I would again remark on the importance of not obstructing 
the vent of the blast at top. This will be sure in itself to cause a diminution 
of make and waste of fuel, be the other arrangements ever so perfect. As 
the covering over the top of the furnace confines much heat, which other- 
wise escapes by radiation, and prevents any waste of material by exposure 
to the air, it would be quite practicable and consistent to make the top 
of a furnace from which gas is to be taken double the area which would 
otherwise be given to it. This would obviate a part of the obstruction; 
and in apportioning the spaces, I would increase the annular space in much 
greater degree than the diameter of the tube which is to receive the 
coke. Many doubts and objections to this mode of filling will arise in 
the minds of those who have not before considered it ; but I will answer 
them all in brief — try it. When I was weary of combatting every possi- 
ble species of objection, I tried it^ and the result even exceeded my 
expectations. It is well known the mine finds its way down much faster 
than the coke, and very much so in proportion as it is rich. It must be 
remembered that the heat in the upper regions of the furnace is not gene- 
rated there by combustion. The ore does not require the coke to touch 
it to keep it warm. The heating influence is the passage of hot gas, 
which is generated by combustion within ^ very short distance from the 
tuyeres. This hot gas, which is the deoxidizing agent, being once 
generated, expands through every region of the furnace ; and it is not 
of the least consequence if there be not an ounce of coke to be found 
within three feet of the walls of the upper part of the furnace, so long as 
the hearth is full, to generate the vital circulating current. But even this 
denudation of coke will not ensue. The coke will spread outwardly, and 
the heavy mine fall through it inwardly, until they reach the widest part 
of the furnace, where the complete action towards the centre begins, 
uninfluenced by the opposite outward action, which belongs to the 
entering materials. In the uniform descent from the sides to the centre, 
as exhibited in the sand glass, the heavy always tends to outrun the 
light — the mine to pass the coke. It is to keep the ore back from fusing 
too soon that furnaces are carried to such a height; and the annular plan 
of fiUing carries out and assists the same principle horisorUaUyj which is 
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acted upon vertically. The more the ore can be retarded, until the fusing 
vacuity is made, into ^vhich it must fall, the more complete, uniform, and 
certain will be the whole operation of smelting, with the smallest expendUure 
of coke. This mode of filling, carried to the greatest extreme, would, I am 
confident, be most beneficial where the material is a heavy iron sand — suck 
as the Wootz ore of Porto Novo. The extreme and troublesome rapidity 
with which this ore came down into the hearth was, I cannot have the 
least doubt, a main cause of irregularity of quality in the product- It 
engendered by necessity a crude digestion ; and I can state certainly that 
the neglect of this mode of filling has generally been one cause of the 
difficulty of smelting rich ores. 

I am gratified to see that M. Levi has renewed his valuable communica- 
tions. The investigation of the real merits of the prejudice in favor of 
the use of limestone, has long been a desideratum, which I have myself 
looked forward to undertaking at a convenient opportunity. Some of the 
inferences in the present paper, I rather demur to. For instance, the 
conversion of carbonic acid into carbonic oxide can in itself be no dis- 
advantage, but quite the contrary, by perfecting the deoxidating medium. 
The real cause of loss must be the absorption of heat entailed by that 
chemical change, and, as M. Ebelmen points out, by the vaporization 
of the carbonic acid. However, to appreciate justly M. Levi's details, 
it would be very important to know what circumstances led to the use 
of so lofty a furnace as 54 feet, the highest I ever knew in permanent 
work, and also its other proportions. One advantage I have looked 
forward to in the use of caustic lime is, a degree of diminution in the 
weight crushing on the coke. 

P. S. — Since writing the above, I perceive that a patentee in this matter 
(Mr. Palmer Budd) ignores the existence of the alleged evils at works 
with which he is acquainted. Nothing is more probable than that thev 
do not occur with certain materials. The lumps of Welsh ironstone, as 
they are used, may keep the furnace regularly open in whatever way they 
are put in, and carry off besides the obstruction of a large quantity of red 
ore. The Scotch blackband enjoys fully equal facilities, but there art 
materials which will not brook such free and cfasy treatment ; and it 
must be with such troublesome subjects that those effects must have been 
experienced, which, whilst th^y are strictly consistent with principle, we 
cannot suppose would have been narrated in the Journal of the Franldin 
imtitute without a foundation in fact. Besides the foregoing considera- 
tion of size, it is obvious what different consequences must ensue from 
fitowing under the hatches of the gas apparatus an ironstone porous from 
calcination, and a raw hydrated ore, combined with 10 or 15 per cent, of 
water. The increase of make stated by Mr. Budd, I can only explain 
by the existence of an exhaustive arrangement, which diminishes resist- 
ance to the ascent of blast. Where stoves are placed at the top of the 
furnace, with chimnies above, there must undoubtedly be a relief beyond 
the ordinary exit of the blast against a wide column of atmosphere. Any 
arrangement whieh creates an exhaustion which will permit the blast to 
<nt^ and pas8 through the materials more rapidly, is sure to increase 
make with eeoaomy of fuel. It will supply the heat of a greater force 
itf Uast^ withoat the destructive actions of such a force. 
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Translated for the Journal of the Franklin Institute. 
Remarks on the ExpeiimeTtts made in 1848 and 1849, in Hie Unikd States^ 
by Mr. S. C. Walker and Mr. 0. M. Mitchel, to determine ihi 
Velocity of Propagation of Electricity. By M. H. Fizeau. {Eairact.) 

M. Gounelle and I presented to the Academy, at its session of 15th 
of April, 1850, a memoir on the velocity of propagation of electricity. 
Very extensive labors on the same subject were executed at the same 
time in the United States, by Messrs Walker and Mitchel. When we 
wrote our memoir, the first results of these researches were already known 
to us, but in too imperfect a way to render a detailed discussion possible. 
We could but mention them, and point out several causes of uncertainty 
which we saw in their experiments. New publications have given, in a 
pretty complete manner, the processes emjiloyed by the American ob- 
servers, and the^numerical results of their experiments. I present now, 
a detailed analysis of them, and it appears to me to be proved by this 
examination: 

1st, That there existed in the modes of oi)ser\'ation, several causes of 
constant or accidental errors, of which the authors had not taken account, 
and the effects of which are considerable, relative to the quantities which 
it is required to determine. 

2nd, That the result of their observations was interpreted in a way con- 
trary to the most probable theory of electric propagation. 

3d, That the phenomena observed, are in no wise in contradiction with 
the velocity of propagation which we have deduced from our researches, 
which is 25,000 metrical leagues per second in iron wire. 

4th, That this value may be deduced from the experiments given in 
the memoir of Mr. Mitchel. 

5th, That the much less values given by the authors, and comprised 
between 12,000 and 5000 leagues per second, are not admissible. — 
Comptes Rendus de CAcad. des Sciences de Paris, 13th Janviery 1851. 



Statistics of Coal Gas Used in England* 

The manufacture and consumption of coal gas alone is a wonder, in 
a commercial point of view\ In England, 6,000,000 tons of coals are 
annually employed for its manufacture; and from 12,000,000/. to 16,000- 
000/. expended in its production. In London alone, 500,000 tons are 
consumed, producing 4,500,000 cubic feet of gas, and 500,000 chaldrons 
of coke — 125,000 chaldrons of which are consumed in heating the retorts, 
and the remainder sold as fuel. The length of mains in London b 1600 
miles, and the capital employed 4,000,000/. 



Gas Retorts of Clay,\ 

At the South Metropolitan Gas Works, in Old Kent road, there arc 
now working two furnaces of retorts, with five in each, which have been 
vninterruptedly in action for 17 months. These retorts are made of fire- 



* From the London Mining Journal, No. 806. 
t From th« London Mining Journal, No. 806. 
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clay, are D shaped, 7^ ft. long, 20 in. wide, by 7^ in. high. EachYetoit 
is calculated to have produced 1,800,000 cubic feet of gas, and there is 
every prospect of their making 2,000,000 ft. each of gas before they are 
worn out, without any increase iu the expenditure of fuel. The manu- 
facturers of these excellent specimens of fire-clay retorts are Messrs. 
Cowen and Co., of Blaydon Burn, near Newcastle-upon-Tyne. 



Translated for the Journal of the Franklin Institute. 
JVb/« on a Method of Preserving Vegetable Alimentary Substances, By M. 
Masson, Chief Gardener of tlie Central Horticultural Society of France. 

After long researches, the first of which were ten years ago, the author 
has arrived at a simple and very practical method for drying vegetable 
substances, without altering their constitution, and for reducing them to 
a very small volume without losing their flavor and nutritious properties. 

The process consists in drying them at a low temperature in stoves 
heated to about 95° Fahr., and in a very powerful compression by 
hydraulic press. The first operation deprives the substances of the super- 
abundant water which is not indispensable to their constitution, and which 
for certain vegetables, such as cabbages and roots, amounts to more than 
80 to 85 per cent, of their weight in the fresh sta^e. The second reduces 
their volume, augments their density, making it equal to that of pine wood, 
and thus facilitates their preservation and stowage. To all vegetables thus 
prepared, it is suflScient to soak them in warm water from 30 to 45 min- 
utes, when they reabsorb all the water which they had lost; they are then 
boiled for an hour or two, according to their nature, and seasoned in the 
usual way. 

A number of experiments, made by the Navy Department, and detailed 
in reports, copies of which the author submits to the Academy, establish 
the quality and perfect preservation of these products after voyages of four 
years. In the space of 1 cubic metre, (a cube of 3-3 feet on each side,) 
25,000 rations may be held. — ( Comptes Rendus de VJlcademie des Sciences. 
17ttJiforcA, 1851, jp. 372.) 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meetings May 15, 1831. 
S. V. Merrick, President, in the chair. 
John F. Frazer, Treasurer. > Prese t 

Isaac B. Garrigues, Recording Secretary. ) ^ * 

The minutes of the last meeting were read and approved. 
Donations were received from The Royal Astronomical Society, 
London; A. C. Morton, Esq., Portland, Maine ; W. Milnor Roberts, Esq., 
Marion, Ohio ; Frederick Graff, Esq., Charles E. Smith, Esq., Oliver 
Byrne, Esq., Abraham Hunt, Esq., and the Apprentices* Library Ck>m* 
pany, Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the table. 
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TRe Treasurer read his statement of receipts and payments for the 
month of May. 

The Board of Managers and the Standing Committees reported their 
minutes. 

The following letter was read from Mrs. Sarah Peter, 1st Directress of 
the School of Design for Women, in reply to a letter from the Committee 
having charge of £e School. 

Gentlemen — In accepting the commission with which I am charged 
by your committee, which I shall fulfil to the utmost of my ability, I may 
be pardoned, from my known devotion to the interests of our School of 
Design, and in view of my approaching absence for many months, if I 
beg leave to subjoin a few observations respecting it. 

Up to the present moment, the progress made by the students has sur- 
passed the expectations of those who have had the care of them. De- 
signs for calicoes, mouselines, &c., are executed in a style equal to 
corresponding patterns from abroad. Wood cuts are neatly finished, and 
designs for carpets, paper hangings, &c., &c., command already the ap- 
probation of competent judges. Lithographs, also, are produced of high 
merit — and attempts towards the establishment of an American School of 
Art has already begun. 

Your Directors have furnished apartments superior to those aflbrded 
by most of the British schools, and the students manifest an ardour in 
their various pursuits, which, if duly encouraged, cannot fail to give to 
Philadelphia a preponderance in the tastefulness of its manufactures, be* 
yond any in America — for be it remembered that in the greater number 
of the departments, especially those connected with wearing apparel and 
furnishing ^ooAs^ females have everywhere excelled. See the Art Jour* 
nal of London, and other European reports. 

Thus it appears that m production vfe are advancing rapidly, yet some- 
thing more is requisite. It is vain to accumulate port-folios of designs 
merelv for the admiration of visiters. The object of the school is t<> 
furnish to manufacturers patterns, to be made up into the various fabrics 
for which they are intended; and as members of the same confraternityy. 
the school looks to you as to its foster brethren, to sustain and encourage its 
early efforts, while at the same time, it will expect to advance your own 
interests. 

Already orders are received from manufacturers in the States of New 
York, New England, and elsewhere, which give evidence that the merits 
of the school are better known and appreciated in the neighboring 
States than in our own. I therefore invite your attention to this fact, that 
you may henceforth be prepared to secure the earliest advantages of your 
own Institution ; since it would be a matter of regret to all concerned, 
that strangers should bear away productions with which we would seek 
first to benefit our own townsmen, and adorn our own city. Allow me 
to add my conviction, that when you are made aware of the need of your 
co-operation, it will be at once liberally accorded. 

Respectfully, 

Sakah Peter 

PkUaddpkia, May 14, 1861. First Directress, ^c. 
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On motion, the Committee on Exhibitions were instructed to take the 
necessary steps to hold an Exhibition of American Manufactures next 
Fall, agreeably to their recommendation this evening. 
. New candidates for membership in the Institute (4) were proposed, and 
those proposed at the last meeting (6) were duly elected. 

On motion, it was 

Resolved^ That the Committee on Publication be instructed to insert 
upon the cover of the Journal of the Franklin Institute, the following 
advertisement : 

Corporations or individuals who may wish to employ Engineers, 
Draughtsmen, or Mechanics of any branch, are requested to make appli- 
cation, (post paid,) to the Actuary of the Franklin Institute. 

Resolved^ That upon the receipt of any such application, the Actuaij 
shall cause it to be posted in a conspicuous part of the reading room. 

Whereupon, any member who is not indebted to the Institute, upon 
apptiCfition to the Actuary, shall be furnished with the address of the 
applicant. 

Dr. Rand brought before the members the burner of M. Gaillard, which 
bad been exhibited at the last meeting, as well as a modification of it made 
by Mr. Bishop, under the direction of Dr. Barclay, U. S. N. The light 
was produced from pure hydrogen, and ihe result was more satisfactory 
than on the previous trial. Dr. Barclay made some remarks on the low 
cost of the production of the hydrogen by the method of M. Gaillard. 

Dr. Rand, in adilition, presented some specimens of ivory carving, 
from the establishment of Messrs. E & D. Ford, of Philadelphia. Pdrt 
of the specimens were carved by hand, and others by machinery, and 
were exceedingly creditable specimens of the art. He also laid before 
the meeting a specimen of lithography, being the first of that branch of 
art, from the Female School of Design of the Institute. 

Mr. J. C. Trautwine exhibited some specimens of argentiferous and 
common galena, from PhcBnixville, Pa., and explained the diflerence in 
the mineralogical characters of the two varieties. Some specimens from- 
this locality have proved very rich in silver, containing as much as 140 
ounces to the ton. 

Mr. J. V. Merrick exhibited to the meeting the model of the propeller 
attached to the steamer Albatross, designed by Mr. Ambrose W. Thomp- 
son. That propeller is 10 feet in diameter, and 26^ feet pitch outside. 
He called the attention of the members to the peculiar form of the blades, 
which are developed in a parabolic form, whether viewed in a direction 
parallel to that of the axis or radially. This peculiar conformation, it 
was claimed, caused every particle of water to be displaced in a line 
parallel to the axis. 

He gave the dimensions of the vessel as follows: Length on deck, 191 
feet ; extreme breadth, 27 feet ; depth of hold, 19 feet — the propelling 
power being given by two oscillating engines, with cylinders 40 inches 
diameter, and 40 inches stroke, attached to a shaft overhead, on which 
was a spur wheel gearing into a pinion on the propeller shaft, so that the 
latter made If revolutions to 1 of the engines. The usual number of 
revolutions attained was 32 per minute, giving, therefore, 56 to the pro- 
peller. The model exhibited had four blades, which formed the same 
angles at the hub and at the periphery. 
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Mr. Angus N. Macpherson presented a model (one-sixtfi aze) of a 
pair of locomotive driving wheels, constructe^l entirdy of wrought iron, 
designed by James MulhoUand, Esq., Superintendant of Motive Power 
on the Philadelphia and Reading Railroad, and made by Mr. James Mul- 
len, foreman blacksmith at the Reading Railroad depot, and made the fol* 
lowing remarks : These wheels were intended for an express engine for 
the above named company's use. The model shows the method of 
pressing the various parts of the wheel previous to placing them in com- 
bined form, and also shows the method adopted for welding the various 
parts so as to make a solid mass. 

There are twelve arms — upon one end of each there is attached a coni- 
cal piece, which forms a section of the hub — to the other end is attached 
a portion of the periphery, forming a section of one-twelfth the entire rim. 
Those 12 pieces thus prepared, are placed together, and a disk welded on 
each side, forming the projection of hub. A series of V shaped pieces 
are welded into the periphery at the points of contact — ^the wheel is then 
bored at centre, and the circumference turned off, preparatory to re- 
ceiving the tuyere hoop. 

The attention of locomotive builders and others interested, is respect- 
fully called to this method of constructing wheels, as it combines, in an 
eminent degree, strength, lightness, and elegance of appearance; and the 
cost is not so great as to preclude the adoption of them for general use. 

The Water Gauge of Mr. Dilks for Steam Boilers was shown and ex- 
plained by Prof. R-azer. It consists of a float attached to the long arm 
of a bent lever of very unequal arms; the fulcrum of which is upon a plug 

{massing through the boiler at any convenient point above the hi^est water 
evel. In the part of the plug inside of the boiler, are two separate 
chambers opening on the upper surface of the plug, and closed above 
by a flat slide valve, ground to fit the upper surface accurately. The 
chamber nearest the boiler head communicates with another passage 
drilled longitudinally from the outer end of the plug. The part of the 
plug which projects into the boiler beyond these chambers is hollow, and 
in the lower part of it the fulcrum of the float lever is supported, the 
smaller arm of the lever rising and being inserted into a slot in the back 
part of the slide. From the slide a pin projects downwards into the 
back chamber, and is connected with a wire passing through the longitu- 
dinal bore of the plug, and attached at its outer end to the short arm of 
a small lever, which servesjas an index, working on a pivot attached to the 
outer end of the plug, and indicating on a plate bent into the arc of a 
circle, whose centre is the fulcrum of the index. The apparatus is so 
arranged that when the water is at the proper level the slide covers both 
chambers; when the water falls, the arm of the lever carrying the float is 
depressed, and the short vertical arm which works the slide, carries it 
backwards, and thus by means of the pin and wire indicates the change 
of the water level on the plate outside. When the water has fallen so 
low as to expose the boiler to danger, the motion of the slide opens the 
steam whistle chamber, and the steam issuing gives notice of this state 
of things. By the use of wires and bell-cranks, if necessary, an index 
may be connected with this apparatus, to show the state of the water in 
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the boiler at an^ distance from ir, and thus permit the manager of any 
establishment usin^ sleam to know in his office at any moment the state 
of water in his boiler. 

Prof. Frazer gave a brief account of the explosion of the steam boiler 
at Mr. Morris's works at Richmond, but as the subject was before tbe 
Committee on Science and the Arts, he made no allusion to any supposed 
cause of it. 

An apparatus for demonstrating the rotation of the earth by means of 
the vibration of the pendulum, according to M. Foucault's plan, was 
explained and illustrated by Dr. C. M. Wetherill. 



COMMITTEE ON SCIENCE AND THE ARTS. 

Report onE.fyT. Fairbanks fy Co^s. Weigh Lock, for Canals. 

{With a Plate.) 

The Committee on Science and the Arts constituted by the Franklin Institute of the State 
of Pennsylvania for the Promotion of the Mechanic Arts, to whom was referred far 
examination an improvement on "Weigh Lock Scales/' for Canals, by Messrs. £. & T. 
Fairbanks & Co., of Sl Johnsbury, Vermont — Rbpobt : — 

That they have visited and examined the weigh lock, erected on tbe 
Tide Water Canal, about twelve miles south of Colimbia, and that its 
construction is as follows : — 

The weight of the boat is supported upon a frame or cradle, which frame 
is suspended by 24 wrought iron rods, 12 on each side. The rods on either 
side are arranged in combinations of three, each three being supported by 
a separate mam lever, of which there are eight. The rods do not, how- 
ever, bear directly upon the main levers, but are supported intermediately 
upon what are called compensating levers, as is shown in the accompanying 
drawings, (Plate X.) It will be seen that the compensating levers are 
of the tirst order, having their arms in a ratio of 2 to 1; at the extremity 
of the longer arm, is attached one of the outer rods of the three, while from 
the shorter arm ishung in a similar manner, a shorter lever of the same 
kind, having equal arms, to each of which is attached one of the two 
other rods of the same set. The fulcrum of the first mentioned compen- 
sating lever hangs upon the main lever. This arrangement has been 
adopted for the purpose of allowing the rods to adjust their positions freely, 
so as to equalize the strains, and thus prevent the tendency to injure the 
form of the boat, which sometimes is found in more rigid constructions 

The main levers are of the second order, having the leverage in this case 
(about 16 to 1.) They are arranged in two sets of four in each set, 
and each set supports twelve rods, six on each side of the lock. The 
fulcrums are vertically over the side beams of the frame, while the fi^c 
ends of the lever run diagonally inward, until those of each set nearly 
meet over the middle line (if the cradle, where they rest by knife edge 
bearings in loops, hung from the extremity of another lever supported on 
the fame work above them. These last levers, of which there are two, 
are of the first order, with leverage of about 12| to 1, and lie in a directioa 
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parallel to the inner two of the main lerers, extending inward from over 
the lock into the loft of the weighing house, where their free ends coming 
nearly together are connected with the weighing beam, by means of stir- 
rups and rods extending downwards into the weighing office. 

These ten levers (eight main levers and two upper ones) are made with 
broad side ribs, so that their transverse section has the form of a cross, 
and the main levers are moreover stayed, by means of a wrought iron truss 
rod, which is attached at the free end of the lever, and passmg over the 
end of a strut projects downwards, under the point of attachment of the 
weight to the lever, passes up again and through the opposite end of the 
lever, where it is fastened by a screw and nut. The strut is not rigidly 
attached to the lever at its point of contact, but is capable of a slight 
rocking motion parallel to the lever; so that by merely screwing up the 
nut, the strain upon the truss may be increased at pleasure. The two 
upper levers have a double system of such trusses, on account of their 
great length (22J feet.) The weight of the levers and cradle is counter- 
balanced by weights hung upon the prolongations of the upper levers 
beyond their fulcrums. 

The weighing beam is a lever of the first order, having a graduated 
arm, capable with the counterpoise which slides upon it, of weighing 200 
tons. The adjustment of the lever in balance, and of the position of its 
centre of gravity, is neatly and simply effected by a weight, which, while 
it is capable of sliding along an arm which is a projection of the weighing 
beam beyond its fulcrum, may also be raised or lowered in a vertical 
direction. 

There is a notched side rib running along the beam, the notches of 
which correspond to the larger fractions of a ton, and a catch upon the 
counterpoise, which falls into these notches, to secure the accuracy of its 
position, while lesser fractions are obtained by a smaller counterpoise, 
which slides on a scale on the main one. 

All the bearm^ of the apparatus are on steel knife edges. The ad- 
vantages obtained by the arrangement thus described, are, 

Firsi^ The accommodation of the bearing parts to the relative strains 
brought upon them, by means of compensating levers, so that there is no 
liability to irregular strains upon the boat, by which in the common 
arrangement they are sometimes injured, while at the same time, the ap- 
paratus is made sufficiently strong and rigid to fulfil its purpose properly. 

Secondly^ Increased rapidity and facility in weighing, by the substitu- 
tion of the weighing beam and counterpoise, in place of the fixed scale 
and heavy weights, which have constantly to be removed and added with 
great labor on the part of the weighers. 

Thirdly^ Great accuracy in the determination thus rapidly obtained. 
The Committee saw that when a boat weighing 150 tons was in the cradle, 
the weight of a bucket of water placed on it, was plainly and at once in- 
dicated, and that the weight of a person standing on the boat, could be 
ascertained within a few pounds. They also satisfied themselves by 
actual experiment, that when a boat was twice weighed in different posi- 
tions on the cradle, the two weights agreed precisely. 

Fourthly^ Durability in the apparatus, and ^reat facility in removing 
any of the bearings which may have become injured. 
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Id coiiclusioD, the Ckmimittee were satisfied by their own observation, 
«nd the testimony of those who had the apparatus in daily and continual uae, 
of the greatly increased efficiency of the weigh lock scale of the Messrs. 
Fairbanks & Co.; and they believe the greater part of the arrangetnent 
to be new. They therefore report it to be worthy of approbaticm, and re^ 
commend its general adoption. 

By order of the Committee. 

WiLUAM Hamilton, Actuary. 
PhUaddi^May Jtmtary 9, 1851« 



BIBLIOGRAPHICAL NOTICES. 



Permsylvarda Farm Journal. 

We hail with great pleasure the appearance of this new periodical, pub* 
lished under the auspices of the newly formed State Agricultural Society, 
and devoted to the interests of a great productive industry, which has 
hitherto not been sufficiently attended to within our borders. We have 
had, it is true, several agricultural publications of great value emanating 
from among us, but they have never spread among our farming population 
as the^ should have done, and their usefulness was consequently much 
diminished, by want of a free communication of mutual experience 
among our farmers. We hope that the present Journal will in this respect 
fare better, and that the State Agricultural Society and the Farm Journal, 
may do for the farmers of our State, what the Franklin Institute and its 
Journal have been for years trying to do ^nd not without success) for its 
mechanics. The Editor of the Journal, Prof. S. S. Haldeman, has been 
lon^ and intimately known to us, and if enthusiastic devotion to science, 
habits of untiring industry, much valuable general information, great up- 
rightness of character, and amiability of disposition, will qualify a man for 
the task which he has undertaken, it would not be easy to find within our 
State his superior. F. 



The YearBookof Facts in Science and the Arts for 1850. By Jomn Tiubs, 
Reprinted from the London Edition. Philadelphia: A. Hart, late Carey 
4- Hart. 1861. 

We are glad to find an American edition of this valuable little work, 
which gives within a very small limit, an epitome of the discoveries and 
improvements in Science and the Arts within the year, and the reference 
to the authorities from which further information can, if desired, be ob-> 
tained. Of course, abook of this kind cannot claim any higher merit than 
that of a judicious selection fi*om the overwhelming amount of claimed 
discoveries and improvements in Science and Art which a year gives 
rise to, but that merit this volume appears to have in a high degree, and 
to be very well deserving of patronage. ii>v 
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January, 1851. 
1. Improvement in Daguerrotype Pictures, Charles J. Anthony, 
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Car Couplings, 

- Lead Pipe Machine, 

- Planing Machines, 

- Water Metres, 

- Churns, 

- Steam Engines, . 

- Assorting Broom Corn, 

- Quilting Frames, . 

- Carriage Wheels, 

- Candlesticks, 

- Weaving Seamless Bags, 

- Seed Planters, 

- Printing Phresses, 

- Turning Irregular Forms, . 

- Manufacture of India Rubber, 

- Corn Shellers, 

- Spring Mattresses, 

- Rotary Pumps, 

- Weaving Tapestry Carpets, 

- Fountain Inkstands, . 

- Jointing Staves, . 

- Lock for Fire Arms, . 

- Grain Harvesters, 

- Electro-Magnetic Engines, 

- Arches in Bridge Trusses, 

- Coal Stoves, 

- Parallel Vices, 

- Ox Yokes, 

- Repeating Fire Arms, . 

- Manufacture of Caviar, 

■ Tires for Railroad Car Wheels, 

- Raising Carriage Tops, 
• Weaving Piled Fabrics, 



- Connecting, &c.. Hubs and Axles, A. M. Billings, 



- Tuyeres, 

- Rotary Pumps, 

- Changing Reciprocating into 

Rotary Motion, 

- Cast Iron Car Wheels, 

- Reflectors for Street Lamps, 

- Steering Apparatus, 

- Carriages, 

- Propeller, . 

- Brick Presses, 

- Stoves, 

- Convertible Plough Stocks, 

- Embossing Books, 

- Lee- Way Indicator, . 

- Making Horse Shoe Nails, 

• Stoves, 

- Patterns for C astings, 

■ Abdominal Supporters, 

• Swivel Nibbed Key, 

• Hydraulic Ram, 

■ Spinning Machines, 
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Daniel Fisher, 
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James Manning, 
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Jonathan T. Trotter, 
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Joseph £. Andrews, 

John Jones, 

Ambrose W. Thompson, 
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George H. Thatcher, . 

Edward T. Parker, 

Charles Starr, 
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Alfred Hathaway, 
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I Edward Reynolds, 



Russell Scarrett, 

Edward N. Smith, 

Alfred T. Serrill, . 

8. C. Blodget and J. A. Lerow, 



KE-IS8VE0. 

1. Improvement in Bending Felloes for 

Wheels, . 

2. Sofa Beadstead, 

3. Folding paper, 

4. Making Mouldings, 

6. Sewing Machines, 

DBSIONS. 

1. For Cook Stoves, 

2. Stoves, 

3 do. 

4. do. . 

5. do. 

6. Cooking Stoves, 

7. Parlor do. 

Febnuiryj 1851. 

1. Improvement in Lard Lamps, 

2. ObtaiiMng Motive Power, 

3. Cooking Stoves, 

4. Preparing Hides, 

6. Check Power Looms, 

6. Ship's Light, 

7. Grain Harvesters, 

8. Scraper, . 

9. Seeding Apparatus, 

10. Sewing Machines, 

11. Hydraulic Rams, 

12. Plank in Pavements, 

13. Fusible Plug for Steam-B oilers, 

14. Annular Steam Boiler, 

15. Hand Looms, 

16. Turning Irregular Forms, . 

17. Tools for Tonguing, Jointing, ^c. 

18. Weavers* Heddles, 

19. Opening and Closing Doors, &c. 

20. Snatch-Block, 

21. Planing Machines, 

22. Saw Milb, 

23. Raising and Carrying Water, 

24. Knitting Machines, 

25. Cooking Ranges, 

26. Musical Instruments, 

27. Friction Rollers to Axles, 

28. Planing Machines, 

29. Electro-Magnetic Engines, 

80. Iron Buildings, 

31, Sad Irons, 

32. Spring Hinge, 

38. Extension Tables, 

34. Cooking Stoves, . 

85. Turning Irregular Forms, 

36. Spring Hinges, 

37. Feeding, &c. Screw Blanks, 

RK-IBSUXS. 

1. Improvement in Tanning Leather, 
8. Steam Boilers and Furnaces, 

DISCLAIMER. 

1. Improvement in Making Wire Heddles, Abijah J. Williams, 
uKSioirs. 

1. For Cooking Stoves, 

2. Parlor Stoves, 

8. Umbrella Stands, 

4. — Cooking Stoves, 



178 

179 
ib. 
Ul 

160 



William C. Davis, . . 180 

C . Gilbert and W. G. Hallman, ih. 

Elihu Smith, . . ijb. 

Joseph G. Lamb, . . ik 
S. W. Gibbs, as'd to North dc Harrison, ib. 
do. do. Jagger, Treadwell, 

and Perry, . 181 
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Thomas W. Jones, ib. 
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Leonard Goodrich, . ibw 
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John A. Fry, . . ib. 

Charies Tiot Judkins, . 235 
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Philip Rhodes, Jr., . ib. 

Daniel H. Southworth, . . ib. 

Isaac Straub, . . ib. 
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Moses Pond, 
Marvin Smith, . 
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Improvement in Paper Moulds, 


Wm. Brewer and John Smith, 
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2. 




Junius Judson, Jr. 


ib. 


3. 




John W. Nystrom, 
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4. 


Steam Boilers, 


Bernard O'Neill. 
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5. 


Peppennint Dropper. . 


Henry H. Snow, 
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6. 




Henry Waterman, . 


ib. 


7. 


Dressing Mill Stones, . 


Edmund P. Gaines, 


ibi 


H. 




Luther Briggs, Jr., . 
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Henry D. Chapman, 


ib. 


10. 


Cast Iron Car Wheels, 


Perry G. Gardiner, . 


ib. 


!l. 




do. do. 
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12. 


Connecting Truck with Car Bodies, Thomas P. How, 


ib. 


13. 


Slides in Bee Hives, 


Nathaniel Potter, 
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11. 




Hugh Giiyer, 
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15. 


Steam Drilling Machines, . 


Joseph W. Fowlc. 


ib. 


16. 


Air-tight Franklin Stoves, 


Rcnsselear D. Granger, 


ib. 


17. 


Stones^ 


> Solon Jenkins, 


ib. 


lA. 


Cooking Stoves, 


James Greer and Rufus J. King, 


244 


19. 


Piano Forte Action, 


John Ruck, 
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20. 


Turning, Boring, &c,, 


Martin and Thomas R. Way, . 


IK 


21. 


Copying Presses, . 


A. A. Wilder, . 


245 


22. 


Teeth of Saws, 


George F. Woolston, 
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23. 


Trunk Handles, . 


Elijah A. Andrews, 


307 


24. 


Weaving Parti-Colors, 


Erastus B. Bigelow, 


308 


25. 




do. do. 
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26. 


Fastening Scythe Snaths, 


E. S. Clapp, 
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27. 


Curry Combs, 


James M. Gardner, 
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28. 


Adjustable Cut-Off, . 


Samuel H. Gilman, . 


309 


29. 


Cylinders for Looms, 


Eliakim M. Hastings, 


U>. 


30. 


Scythe Fastenings, 


Ebenezer G. Lamson, 


ib. 


31. 


Jacqnard Machines, 


J ohn Scott and John Tannahell, 


ib. 


32. 


Bee Hives, 


Albert J. Surles, 


310 


33. 


Handles of Sad Irons, 


T. R. Timby, . 
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31. 


Metallic Buildings, . 


Simon Willard, 


ib. 


35. 


Ploughs, . 


G. Heffley. 8. Conrad & J. Wigle, . 


ib. 


36. 




Charles W. Krebs, . 


ib. 


37. 


Sash Lock, 


Michael Norton, 


ib. 


38. 


Extension Tables, 


Lewis Thorn, 
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39. 


Securing, Ac Shutters, . 


N. W. Speers, 


ib. 


40. 


Drawing, &c. Liquids, 


Richard F. Stevens,. . 


ib. 


41. 


Scythe Fastenings, 


Nathaniel Lamson, 


ib. 


42. 


Preparing Clay lor Bricks, 


Heman Whipple, 


ib. 


43. 


Upright Piano Fortes, 


Henry Klepfer, 


ib. 


44. 


Scythe Fastenings, 


Nathaniel Lamson, . 
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15. 


Balance Valves, . 

RS-ISSUES. 


Francis B. Stevens, 
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I. 


Improvement in Carriages, . 


John Jones, 


312 


2. 




Charles WUson, 


ib. 


3. 


Fire Arms, 


William W. Hubbell, 


ib. 


1. 


Evaporators and Condensers, 


Edward Lynch, 


ib. 


5. 


Covering Hams, 


Horace Billings, 
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6. 


IlESIGKB. 


James Phelps, . 


313 


I. 


For Furnace Register, 


Gardner Chilson, 


313 


2. 


do. do. 


do. do. 
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3. 




do. do. 
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4. 


do. do. 


do. do. 


ib. 


5. 


a Six Plate Stove, 


S. W. Gibbs, asM Jagger, Tread well A 


Co.314 


6. 


a Cooking Stove, . 


do. do. do. do. 
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7. 


do. do. 


John 8. Perry, 


ib- 


8. 


Air-Tight Box Stove. 


S. W. Gibbs, asU Jagger, Treadwcll ^ 


itCo.ib. 
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9. 


For Pedestals and Cohunns, 


Wm. and Wm. H. Lewis, 


314 


10. 


Parlor Grates, 

April, 1851. 


Joseph Pratt, . 


ih. 


1. 


ImproYement in Folding, dec. Cloth, 


Henry Boot, 


3U 


2. 


Making Horse Shoe Nails, . 


Marshall Burnet, 


315 


3. 


Sticking Pins on Paper, . 


Chauncey O. Crosby, 


ik 


4. 


Wheat Fans, 


John Hollingsworth, 


ih. 


5. 


Grinding Paints and Drags, 


Gilbert D. Jqnes, 


ih. 


6. 


Rice HuUcrs, 


Peter McKinlay, 


316 


7. 


Blasting Rocks, . 


Charles Monson, 


ibL 


8. 




Jabez Walker, 


ib. 


9. 


Wheat Fans, 


Jesse White, 


lb. 


10. 




John M. Carr and James Hughes, . 


ih. 


11. 


Connecting, ^cMlieels and Axles, Simeon Heywood, . 


ik. 


12. 


Manufacture of India Rubber, 


David M'Curdy, 


317 


13. 




Henry Mellish, 


ibu 


14. 


Seed Planters, 


Archibald WieUng, 


ih. 


15. 


Screws for Bedsteads, 


H. Gross and W. Campbell, . 


lb. 


16. 


Stone and Metal for Paving, . 


George H. Knight, 


ih. 


17. 


Brick Presses, 


John J. Riddle, 


ih. 


18. 


Sawing Machines, 


Pearson Crosby, 


313 


19. 


Fastening Table-Leaves, . 


Lewis J. Mason, 


ih. 


20. 


Brick Presses, 


J. Z. A. Wagner, 


ik 


21. 


— — Bolting Flour, 


L. Fagan dc H. C. Hayman, 


ih. 


22. 


Saw Set, 


Elijah S.HoIkins, 


319 


23. 


Setting up Ten Pins, 


Thomas J. Sloan, 


ik 


24. 




Aaron D. Crane, 


ik 


25. 


Making Jack Chains, 


W. Todd, as'd. to Attwood dc KeUogg, ih. 


26. 


Ladies* Work Tables, 


Celia R. P. Foster, . 


ik 


27. 


Gram Separators and Fans, 


RosweU T. MerrUl, 


ik 


28. 


Saw Set, 


Hiram Strait, 
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29. 


Winnowing Machines, 


Jonathan L. Booth, 


ik 


30. 


Cooking Stoves, 


Rufus K. Pain, 


ik 


31. 


Scythe Fastenings, 


Oliver Clark, . 


ik 


32. 


Calico Printing, 


Charles A. Broquette, 


ik 


33. 


MUUng Tools, 


Buckingham dt Baird, aes'd to Scoville 






Manufacturing Co. 


321 


.34. 


Millstones, . 


E. T. Hanon Valcke, '. 


ik 


36. 




John Krauser, 


ik 


36. 


Steam Engines, 


R. F. Loper dc J. W. Nystrom, 


ik 


.37. 


Cooking Stoves, . 


James S. Marsh, 


&. 


38. 


Window Curtain Fixtures, . 


S. S. Putnam, . 


322 


39. 


Setting Saw Logs, 


John W. Robbins, . 


ik 


40. 




Abraham D. Spoor, 


ib. 


41. 


Paper Boxes, 


Andrew Dennison, • 


ik 


42. 


'. Window Blind SlaU, 


Samuel Avery, 


ik 


43. 


Ornamenting Marble, 


Heniy Hoffman & Charles F. Hill, 


323 


44. 




Dennis G. Littlefield, 


ik 


45. 


Qia'zed Sheet Iron, 


John 6l Wm. W. Wood, 


ik 


46. ■ 


Correcting, dec, Sight, 


Jonathan Ball, . 


380 


47. . 


T Cooking Stoves, . 




ik 


48. . 


Gutta Percha Tubing, 


James Reynolds, 


ik 


49. . 


Stretching Leather, 


Bradford Rowe, 


ik 


50. . 


Clogs or Pattens, 


Charles W. Steams, 
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61. . 


Stretching Leather, 


Wm. Strevell dt Daniel Brown, . 


ik 


52. - 


I'apered MetalUc Rods, 


Wm.Clay, 


ik 


53, - 


Saw Mills, 


L. Hedge, ass'd. to G. W. Hedge, 


ik 


54. - 


Coffee Roasters, 


Edward Whiteley, 


383 


55. - 


Straw CuUfirs, 


Tazwell F. Wingo, . 


ik 


56. - 


Car Seats, 


R. StUwell and E. L. Brundage, 


ik 


67. - 


Lock and Key, . 


J. R. Bugbee, ass'd. Bugbee d^ Robinson, ih. 


58. - 


Smiit Machine, 


Jehu Hollingsworth, 


ik 


69.- 


Metallic Door, 


Ira L. Cady, 
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ImproTement in Winnowing Mschines, 

Spring Saddles, 

Writing, 

Making Matches, . 

Making Horse Shoes, 

Bats for Felting, . 

Splint Machines, 

Float for Vessels, . 

RK-ISSUX. 

For Improvement in Doubling, Twist- > 



ing, &,c,, Thread, 

DSSIGNS. 

For Parlor Grates, 
Air-Tight Stoves, 

do. do. 

Stoves, 

Cooking Stoves, . 

do. do. 

do. do. 

Bustof Jenny Lind, . 

May, 1851. 
Improvement in Lock and Key, 

Meat Cutting Machines. . 

Exploding Harpoons, 

Hand Logs, 

• Manufacture of India Rubber, . 

• Bedstead Fastenings, 

- Spark Arrester, 

• Pumps, 

• Lime Kilns, . 

• Making Ice, 

■ Illuminating Gas, 

- Assorting Screw Blanks, . 

■ Straw Cutters, 

• Aquatic Vvlocimeters, 

• Planing Machines, 

• Steering Wheels, . 

- Indicators for Steam Boilers, . 

■ Flouring Apparatus, 

■ Hinge of Doors, Shutters, dtc. 

- Setting Teeth, 
do. do. 

• Brick Presses, 

• Saw Mills, 
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Joseph C. Smith, . . ib» 

J. 6. Goshon 6l W. H. Towers, ih. 

Ira H. Smith, . . ib» 

Robert G.Babcock, . . ib. 

Leander W. Boynton, . 384 

Lewis L. Gilliland, . . ib. 

Wm.Mt. Storm, . . ib. 

Frank Cheney, ib. 



W. Ames, ass*d. to Hartshorn 6l Ames, 384 
N. P. Richardson, . . 385 

Frederick Shultz, . . ib. 

J. Williams, ass'd. Williams, Bird &, Co. ib. 
S. W. Gibbs, as'd. Jagger, Treadwell &, Co. ib. 
Dutee Arnold, . . ib. 

John Abendroth, • . ib. 

Thomas Ball, . . ib. 

Linus Tale, Jr. . . 3S& 

Thomas Vanderslice, . . ibi. 

Charles Burt, . . ib. 

J. R. St. John, as'd. to Renwick, Barnard 
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Artificial Leg — Notice of Yerger 6l Ord*s 
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Austria — Statistics of Railways in . • 
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Beams for Sieam Engines — Wrought Iron 

Bibliographical Notices. 

Chemistry — Experiments illustrating the Science of— By G. Fimnds, 

Coast Survey of the United States — Annual Report of the 

Iron in Pennsylvania — Documents relating to the Manuiactnie of 

Minera.ogy, Assaving and Mining. By F. Overman, 
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